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The Parish Engine. 

These engines are made by the North Star 
Iron Works, Minneapolis, Minn. The design 
is to provide for high piston speed and heavy 
continuous work. To this end large. and 
well-fitted wearing surfaces are provided 
throughout. The connecting rod is six times 
the length of the crank, and the steam 
and exhaust valves amply large, and ar- 
ranged to provide good drainage. 

All parts are constructed 
to provide convenient 
means for adjustment and 
lubrication, This type of 
engine is built in sizes from 
25 to 1,000 horse-power. 
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A recent Austrian depart- 
ure in steamship propul- 
sion, consists of building 
the hull in shape of two 
cigar-shaped air-tight cyl- 
inders with a web attached 
to outside of cylinder, 
forming a continuous 
screw. 

The cylinders are revolv- 
ed by engines on deck, 
which is supported upon 
the ends of both cylinders. 

ee ——— 


The ‘freak hunting” 
mechanic might employ 
his time and money in a 
better way than in building 
impossible machines, and 
mechanical monstrosities. 

Let such men turn their 
attention to solving every 
day questions and queries. 
How would it do to erect 
two lines of sbhafting, each 
100 feet long. Make one 
line 1’, the other 2° in 
diameter. 

Run beth lines through 
a dynamometer pulley and 
note the speeds at which 
both shafts will convey 
power at least cost; also 
ascertain how fast the 2” 
shaft must run to consume 
the same amount of power 
used by 1’ shaft at 300, 
and other speeds, per min- 
ute. Certain bearings might 
be thrown out of line and 
the power thus consumed, 
carefully measured. 

An accurate statement of the behavior of 
these shafts, would be of more value than 
numberless automatic car-couplers and patent | 
friction couplings. 

— ope ---—— 

Getting shafting and pulleys into place in a | 
mill or factory is a job which will kill much | 
or little time, according to skill of foreman in | 
charge of the job. | 

Many times the job of moving machinery | 
may be lightened by using two or more sets | 
of falls. When there is a chance to attach 
the fall to overhead floor beams, it is easy to | 
swing objects along by raising, lowering and 
swinging the object along as it hangs sus- 
pended. Split engine pulleys are awkward | 
to handle on rolls, but can be easily and | 
quickly put in place by this method. 


| ings of the society. 


|tensively for the purpose 


ition of the effect of speed. 


Abstracts of Topical Discussions and of 
Papers at the Chicago Meeting of the 
Mechanical Engineers. 





As usual the topical discussions formed a 
valuable and interesting part of the proceed- 
One entire evening and 
a part of another was given up to these dis- 
cussions. 

The first question discussed was: ‘‘ Are 
there any grave objections to cam motions for 
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cams when used to move the valves of steam 
engines, their action would not be satisfac- 
tory. He could not say what was a limiting 
speed, as he was satisfied he could have used 
them at higher speed than that named, viz., 
240 revolutions. 

Mr. Babcock had used cams for driving the 
valves of steam engines, but not at very high 
speeds. Seventy-five revolutions per minute 
was the fastest speed named. 

To the question, ‘‘ What is the maximum 





Parisy’s Higo Spreep ENGINE. 


moving the valves of steam engines ; 
a limiting speed for cams?” 
Mr. Hemenway had used cams quite ex- 


named. When 


| beginning their use he believed that the speed 


must be kept down to or below 100 revolu- 
tions of engine per minute, but more as an 
experiment than otherwise he had used them 


jat 240 revolutions without developing any 


The form and construc- 
tion of cam had much to do with the ques- 


serious objections. 


Another im- 
portant consideration was the work required 
of the cam. In his use the work was only 
that of driving light valves almost absolutely 
balanced, and which were never moved a dis- 
tance exceeding three-quarters of an inch. 
At high speeds if heavy work was required of 


what is 





safe load for steel tires on steel rails; 
this be expressed in terms of the crushing 
strength of the tire and rail, and per inch of 
width for different diameters of tire?”’ Mr. 
Towne replied by adducing the experiments 
of Mr. Chanute on the Erie Railroad, illus- 
trating by a diagram showing remarkably 
small contact between tire and rail. 

Mr. Sinclair said the small area of contact 
showed that the tire was coned. The deduc- 
tions made from Mr. Chanute’s experiments 
had been productive of much injury. He 
fixed the safe load at so low a limit that carry- 
ing his theory into practice resulted in slip- 
ping of wheels, which was much more in- 
jurious to rails than load. Mr. Chanute fixed 
the limit of load on a wheel at 12,000 lbs. 


This was, in many instances, greatly exceeded | 
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without injurious effect. There is undoubt- 
edly a limit somewhere, but it has not yet 
been reached. 

Mr. Smith had subjected rollers of cast 
steel three inches diameter and four inches 
face to a weight of 15,000 lbs. without injury. 
The question failed in bringing out any 
satisfactory formula covering the points in- 
volved. 

‘* What is the present status in Chicago of 
the question of smoke-preventing furnaces 
under steam boilers,’ was 
referred more particularly 
to Chicago members. One 
no progress 
could be reported. There 
had been a multiplicity of 
inventions brought forward 
for the purpose of prevent- 
ing smoke, 


speaker said 


but in every 
instance their use increased 
the tuel consumption to 
such an extent that it was 
found cheaper to dispense 
with them and submit to 
the payment of a fine every 
three months for violating 
the ordinance. 


Various plans, such as a 
brick arch and the old-time 
dead plate, were mentioned 
by other speakers as helps 
in preventing smoke. It 
was said that the quality of 
fuel used had an important 
bearing on the question, 
hence what might be of 
welll th 8b (9 service in one city, using 
a certain kind of fuel, 
might be absolutely worth- 
less when a different quality 
of coal was used. The con- 
clusion was rather general 
that a good fireman was 
the most efficient smoke 
preventer in use. 

Wandering a little from 
the discussion proper, one 
speaker made an interest- 
ing point on economy in 
burning bituminous coal. 
It was that he found that by 
per 
foot of 
area economy 
per better 
than when burning only 


burning 25 pounds 
hour per square 
the 
cent. 


grate 
was 40 


12 pounds. 


‘* Would the use of an 

annular jet in an ejector 

induce a greater current of the fluid to be 

moved than if a solid jet was used?” was 
one of the queries. 

Mr. Walker and Mr. Smith thought that as 
the friction of an annular jet would be 
greater than that of a solid one, the efficiency 
would be correspondingly greater. 

Mr. Durfee had used the annular jet with 
good results. 

Mr. Babcock considered the kind of fluid 
operating and operated upon would mate- 
rially influence the results. With air he 
thought the annular jet would be the more 
effective. He had found an annular ring the 
most effective for a blower, as for a steam- 
boat. With steam and water it would be 
different ; with these there would probably be 
no difference as between an annular and a 
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solid jet. By av annular ring he referred to 
one open through the center as well as free at 
the sides. 

Mr. Smith called attention to the fact that 
M. Giffard, who discovered the injector, in 
describing its operation, said that the annular 
jet was the exact equivalent of the solid one. 

Mr. Babcock said that although not exactly 
in line with the question, there was one point 
in connection with the use of a jet in asmoke 
stack that was not, perhaps, known to all. 
That was that, if instead of putting the jet 
in near the bottom it was carried well up 
towards the top the effect was much better. 
It should be so high that the steam would 
spread out and fill the stack just at the top. 

This question was then discussed : Moulds 
for printing-press moulds; what are the best- 
known conditions covering the moulding, 
mixing, melting and casting of iron for the 
successful production of such tubes. 

In explanation, Mr. Hawkins said the refer- | 
ence was to tubes of cast iron, with holes | 
averaging about three inches diameter, to be 
bored smooth and absolutely without blow- 
They left about one-half 
The length of 
tubes was usually from six to seven feet. In 
reply to queries, he said they used dry sand 
cores, and tried them made in a great variety | 


holes on the inside. 
inch of metal outside of bore. 


of ways. Sometimes these tubes were made in 
quantities of several hundred, with a loss of | 
not more than 10 to 20 per cen‘; then, with | 
apparently the same material and practice, 
not more than the same percentage would be | 
good. They were cast on end in dry sand. 
Mr. West inquired how they were gated. 
Mr. Hawkins said they had tried one and 
two gates, but had the best success with one. 
Mr. West would not attempt to say how 
they should be made, but would offer a sug- 
gestion or two. He said that iron was abso- | 
lutely clean, so any dirt present that defaced 
The 
use of only one gate was objectionable ; 


the casting must come from the mould. 


would recommend pouring from both top and 
bottom, with small gates at the top. One 
trouble in making such castings was in the 
use of thick blacking. 

Mr. Walker argued the probability of the 
trouble arising from the presence of sulphur 
in the iron. 

Mr. West thought sulphur a weak excuse 
of a poor moulder. In his experience, he 
had never found occasion to place the blame 
for poor castings upon sulphur. 

Mr. Babcock thought the trouble was in the 
moulder. He had found in duplicate cast- 
ings, of which their firm required a great 
many, that but few moulders would make 
them as good as required. They would lose 
substantially all they made. Their only suc- 
cess was in teaching green hands how to make 
that particular piece. They submitted to any 
amount of loss of pieces for two or three 
weeks, at the end of which time the workman 
would have learned to make that particular 
piece right, and would afterward seldom lose 
a casting. In the instance of the tubes, at- 
tention enough had not been paid to the 
moulding. 

The explanation was made that these tubes | 
—good and bad—were made by the same 
moulder. 

Mr. Kent thought there might be some dif- 
ference in the cupola practice. 





EXPERIMENTS ON THE TRANSMISSION OF POWER | 
BY BELTING. 


The above was the title of a paper pre- 
sented by Wilfred Lewis. The author says: 
‘* These experiments were undertaken with a 
view to determine, under actual working con- 
ditiou, the internal resistances to be over- 
come, the percentage of slip, and the co. 
efficient of friction on belt surface.” 

The paper detailed very elaborate tests, 
from which the following conclusions were 
drawn : 

1. That the coefficient of friction may vary 
under practical working conditions from 25 
per cent. to 100 per cent. 


2. That its value depends upon the nature ~ 


and condition of the leather, the velocity of 
sliding, temperature and pressure. 

3. That an excessive amount of slip has a 
tendency to become greater, until the belt 
finally leaves the pulley. 
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4. That a belt will seldom remain upon a 
pulley when the slip exceeds 20 per cent. 

5. That excessive slipping dries out the 
leather and leads toward the condition of 
minimum adhesion. 

6. That raw hide has much greater ad- 
hesion than tanned leather, giving a coeffi- 
cient of 100 per cent. at the moderate slip of 
5 ft. per minute. 

7. That a velocity of sliding equal to .01 of 
the belt speed is not excessive. 

8. That the coefficients in general use are 
rather below the average results obtained. 

9. That when suddenly forced to slip the 
coefficient of friction becomes momentarily 
very high, but that it gradually decreases as 
the slip continues. 

10. That the sum of tensions is not con- 


| stunt, but increases with the load to the maxi 


mum extent of about 33 per cent. with verti- 


| cal belts. 


11. That, with horizontal belts, the sum of 


as the breaking strength of the belt. 

12. That the economy of belt transmission 
depends principally npon journal friction and 
slip. 

13. That it is important on this account to 
make the belt speed as high as possible 
within the limits of 5,000 or 6,000 ft. per 
minute. 

14. That 
avoided. 


quarter-twist belts should be 

That it is preferable in all cases, from con- 
siderations of economy in wear on belt and 
power consumed, to use an intermediate guide 
pulley, so placed that the belt may be run in 
either direction. 

16. That the introduction of guide and 
carrying pulleys adds to the internal resist- 


| ances an amount proportional to the friction 


of their journals. 
17. That there is stili need of more light on 
the subject. 


and obviously such tables vary according to 
the pitch of the lead screw, but a universal 
table may be constructed, such as the follow- 


| the tensions may increase indefinitely as far | 


In the discussion of this paper Mr. Haw- | 


kins said that at high belt speeds centrifugal 
action became an important factor, which was 
not considered by Mr. Lewis. He had known 
instances where centrifugal effect prevented 


the use of leather belts, light linen belts be- | 


ing substituted. 

Mr. Towne thought that in bending and 
unbending, in passing the pulleys, consider- 
able power was absorbed. 

Mr. Lewis said that in their experiments 
they had been unable to detect any loss from 
this cause. 





a> 
Finding Correct Gears to Cut Serews. 


The following tables to find gears to cut 
screws on any lathe, together with the explana- 
tions, have been prepared by Joshua Rose, 
and are from advanced sheets of his new 
book entitled ‘‘ Modern Machine Shop Prac- 
tice,” which will soon be published simul- 
taneously in the United States and England: 

It i8 usual to fasten to the side of the lathe 
head stock a brass plate, giving a table of 


| threads, and the wheels that will cut them, 








| 


ing (prepared by the author) that will serve 
for any lathe. 

At the top of the table is the number of 
teeth in wheels, advancing by four from 12 to 
&J) eth, but it may be carried as much be- 
y- 80as desired. On the left-hand of the 
tavle is a column of the same wheels. At the 
bottom of the table are pitches of lead screw 
from 3 up to 20 threads per inch. Over each 
lead screw pitch are thread pitches, thus 
ofi lead screw pitch 4 we have 20, 19, 18, and 
sO On. 

The use of the table is a follows : 

Find the pitch of the lead screw, and at 
the head of that column is the number of 
teeth for the lathe stud or mandrel. Then 
find in that column the number of threads to 
be cut, and on the same line, but at the left 
hand will be found the number of teeth for 
the lead screw. 

Exampie.—The lead screw has a pitch of 
4, and I require to cut 13 threads per inch. 
At the head of the column is 16, and ona 
lihe with the 13 of the column, but on the 
left is 52, each number being marked by a*; 
hence the 16 and 52 are the wheels; if we 
have not those wheels, multiply both by 2 
and $2, and 104 will answer. If the pitch of 
the lead screw is 2 threads per inch, the 
wheels must advance by 6 teeth, as below. 


NUMBERS OF TEETIE FOR WHEEL TO GO ON 
LATHE STUD, LATHE SPINDLE OR MANDREL. 


a ee ae ed ae 1; | 


at | | | | 

= 5 12 18 24 30 36 42 48/54 60 66 72 78 86 90 96 
be] Sf | | 

ieee eee2e2 e222 222 
is | 3 313) 3)383 3/3 8 3 8 3) 8 3) 3) § 
24/4 414 44 4 4 4:4 4 4 4 44 4 
| 3015 515° 515 5 5 515 5 5) 5 5) 5) 5 
| 36/6 666666666 6 6 6 6 6 
QT aTyTyT 7777 74 
48/8 8:8 888888888888 
54 | 9 9) 9 91 9 9 9 919 9 919 9 9 9 
60 10 10/19 1010 10 10 10 10 10 10 10 10 10 10 
<a 

| ou | \ | 
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| pair of wheels. 


This table may be used for compound 
lathes by simply dividing the pitch of the 
lead screw by the ratio of the compounded 
For example, for the wheels 


/to cut 8 threads per inch, the pitch of lead 
| screw being 4 and the compounded gears 2 


to 1, as the ratio of the compounded pair is 
2 to 1, we divide the pitch of lead screw by 2 
which gives us 2, and we thus find the wheels 
in the column of pitch of lead screw 2, get- 
ting 12 and 48 as the required wheels, the 12 
going top because it is at the top of the table, 
and the 48 on the lead screw because it is at 
the left-hand end of the table, and the lead 
screw gear is at the left hand end of the 
lathe. 





NUMBERS OF TEETH FOR WHEEL TO GO ON LATHE SPINDLE, LATHE STUD OR MANDREL. 
ot | 
§ = 12 |*16 | 20 | 24 28 | 32 | 36 | 40 | 44 | 48 | 52 56/60. 64 | 68 | 72 | 76 | 80 
=r | | | 
| 73 3 3 a 3 3 3 3 3 3 3 3 3 3 $ 3 si 62 3 
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36 9 9 9 9; 9 9 9 9 9 9 9 9 9 9 9 9 9 9 
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The table may be made for half threads as 
well as whole ones by simply advancing the 
left-hand column by two teeth, instead of by 
four, thus: 


Teeth for Wheel on Stud. 


Teeth for 











Wheel on 

Lead i ak a 

Screw. 12) 16) 20 24) 28) 32) 36 40 44 
12 8/3/38/8/8|38}/38/8/8 
14 34) 84} 83 34 34! 84] 33 34! 34 
16 4/414 4,4|414/4/4 
18 43\ 43! 43 43 44) 43] 43 44 44 
20 51/515 5|/5/515\5/5 
22 54, 54/54 54. 53] 53/55 54 54 
24 6\616 6|6/6|6 6 6 
26 6} 6}, 6} 63) 63) 64) 64 63, 6 
28 TiTITIT|T Tre t 
30 74) 7% Th Th 74] 74) TH TS) 7H 
32 8/88 8 8|8/8/8 8 
34 84) 84 8} 8} 84) 8$) 84 8} 84 
36 9/9/99 9/9/9/9 9/9 
38 93, 93 95 95 95) 94 9 93 95 
40 10/10 10 10 10 10 10 10 10 
42 104103 104 103 13/103 104 105 104 
- me | 

dep om 1 SO rl oO ao = 
ial | 


For quarter threads we advance the left- 
hand column by one tooth, or for thirds of 
threads by three teeth, and so on. 

If we require to find what wheels to provide 
for a lathe, we take the pitch of the lead 
screw for the numerator, and the pitch 
required for the denominator, and multiply 
them first by 2, then by 3, then by 4, and so 
on, continuing until the numerator or de- 
nominator is as large at it can be to give the 
required proportion of teeth, and not exceed 
the greatest number that the largest wheel 
can contain. 

For example: A lathe has single gear, and 
its lead screw pitch is 8 per inch, what wheels 
will cut 17, 16, 15, 14 or 13 threads per inch ? 


Wheels. 
Pitch of lead screw .. 8 a 16 24 32 
Pitch required. ...... 18 36 54 72 
Pitch of lead screw... 8 16 24 382 
Pitch required.... ... 17 . 34 51 68 
Pitch of lead screw... 8 16 24 32 
Pitch required........ 16 , 32 48 64 
Pitch of lead screw... 8 , 16 24 32 
Pitch required ....... 15 30 45 60 
Pitch of lead screw... 8 16 24 82 
Pitch required......... 14 28 42 56 
Pitch of lead screw... 8 , 16 24 32 40 
Pitch required........ 13 26 39 52 65 


If we suppose that the greatest number of 
teeth permissible in one wheel is not to ex- 
ceed 100, then in this table we have all the 
combinations of wheels that can be used to 
cut the given pitches. 


<a> 


Friction Heating. 





It is stated that a $500 000 stock company 
has been organized in Boston to manufacture 
and introduce an invention of Webster Willis, 
of the Boston Institute of Technology. The 
name of the device isa ‘‘ Friction Heater.” 
It is claimed to have been successfully ex- 
perimented with in the Hookert Mills, 
Hookert, N. H., and that an outlay of two 
horse-power expended in running a chilled 
iron plate and cylinder will heat, by means of 
water, a room containing 60,000 cubic feet 
of air. 

— ope 


The Amalgamated Association of Iron and 
Steel Workers propose to establish a rolling 
mill mainly for the purpose of determining 
the cost of making iron and steel. The chief 
difficulty experienced every June in agreeing 
upon a scale of wages for the ensuing year is 
the difference in views between manufac- 
turers and workmen about the real cost of 
production. Of course manufacturers will 
not show their books and workmen think 
they exaggerate the cost. The experiment of 
running a mill of their own will give the 





workmen more insight into the incidental and 
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accidental expenses of the business than any 
observation of the conduct of business on the 
part of their employers. The plan is a good 
one, and we hope it will be carried out. 
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Special Shop Tools. 





The Americ‘n Macurnist of June 14th, 
1884, illustrated the Williams Brothers’ check 
punch, a device for preventing checks from 
being ‘‘ raised.” 

These punches are manufactured by the 
Brady Manufacturing Company, Brooklyn, 
N. Y. In making these punches a great num- 
ber of jigs are used, which may be applied to 
great advantage in many other kinds of work. 

This company believes in employing first- 
class men in getting ready to make a lot of 
machines, and have jigs and templets so made 
that a boy can do the work without the possi- 
bility of a mistake or of poor work. 

The accompanying cut shows the back side of 
one of the jigs, all drilling being done from 
the other side. 

The hub a is so located that it can be put 
through some hole in the casting. The 
thumb-screw d is put on, holding the casting 
in place. By turning the thumb-screw ¢, the 
slide p is given end motion and the casting is 
brought to bear against the clips f and g. 

To remove the casting, slack ¢ and remove 
nut d. It does not matter if the casting is 
not put in square with the clips f and g, as 
the movement of p adjusts the casting with- 
out further attention from the workman. 

The hole g is to be drilled through a pro- 
jecting lug on the casting, and hole / is the 
same, showing that by special construction of 
the jig, drilling may be done in one, two or 
even three planes, as well as in one plane 
only. 

In a centrifugal governor made by this 
company, nearly all work is done with special 
jigs. If a hole is to be drilled a templet is at 
hand which can be so placed that it locates 
the hole without loss of time or possibility of 
mistake. 

For boring to size large castings for making 
4’ valves, the mills which are screwed to an 
arbor, together with a templet jig for guiding 
the cutter arbor, rednce the cost of finishing 
the inside of a 60-pound casting to just one 
cent ! 

An ingenious method of cutting a roll for 
forming tin plates was shown by Mr. Brady. 

The rolls, about 22’ in diameter, were to be 
formed up so as to make a tin plate about 1” 
deep, as used for ordinary baking purposes. 

The rolls were cut exactly like drop dies, 
except the shape being projected upon the 
surface of a cylinder, the dies appear dis- 
torted. 

In making, the roll was mounted in the 
lathe in such a manner that the face of the 
die coincided with a circle struck on the face 
plate. This circle being about twice the 
diameter of the roll, it was necessary to add a 
counter-balance to the opposite side of the 
face plate to which the end of roll was 
chucked. 

A templet, made to fit the roll, was cut out 
and shaped to size of the plate to be made, 
allowance being made for size of mill with 
which the die was to be cut out. 

A small headstock, carrying the mill on the 
end of a chuck spindle, was mounted on the 
carriage, which was built up of parallel iron 
bars until the cutter spindle was level with 
lathe centers and the head overhung suffi- 
cient to bring end of cutter spindle to circle 
on headstock, to which the die 
formed. A lever was putin one of the face 
plate tee-slots, and projected in the same 
plane with surface of face plate. 

To work the device the mill is brought 
forward until it cuts to the required depth, 
when it is moved by means of the lathe feed, 
until a collar just back of the mill strikes 
against the templet above described. Now 
by means of the lathe feed, and by turning the 
roll with face-plate lever, the milling cutter 
can be made to follow the templet entirely 
around its shape. The iron inside the circle 
thus formed can be cut out in a like manner, 
leaving a die which is more or less perfect 


is to be 

















Self=Centcring Jig 


diameter of collar on mill spindle, both male 


tainty of a fit being secured when the rolls 
are geared together and revolved. 

An ingenious device for holding castings to 
be roughly turned to size with a heavy feed, 
when a }' arbor must be sufficient to hold 
the casting true, consists of a universal or a 
scroll chuck mounted on a sleeve which it 
fitted loosely, and given motion by means of 
two lugs which worked loosely in slots 
formed in another sleeve to which was at- 
tached the lathe spindle. When the casting 
was drilled and driven on an arbor, it was 
caught by the chuck, which, owing to the 
sleeves and lugs, was able to follow the 
casting in all its eccentricity, and to effectually 
drive it while a heavy cut was being made. 


Patent Valve File, | 
The flat seated valve is one of the best! 
valves in the market while the seat remains 
flat. When once scored or jammed, the flat 
seat valve is hard to close tight. Excessive 
pressure applied to valve stem quickly ruins 
the packing and aggravates the leak. 
The annexed engraving illustrates a device 
for truing up flat valve seats without remov- 
ing the valve from its piping. 
This device consists of seven reversible 
mills of different sizes, either of which can 


be screwed on the spindle as shown in the 
engraving. 

Two double conical bushings, of different 
sizes, serve to guide the cutter spindle, and 
are so made that they will fit any valve. 





according to the correctness of the templet. 
By making the templet of a width equal to 





They hold themselves in place by engaging 
the two top threads as shown. 


and female rolls may be cut with the cer- | 





VALVE FILE. 





which engages bar B. 
‘ 
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A common bit-stock can be placed on the 
spindle, and the valve seat reduced to a plane 
surface in a very short time. 

H. R. Tower, Holyoke, Mass., is proprietor 
and manufacturer. Jenkins Brothers, sole 
agents, 71 John street, New York. 
ok ee 


Lathe Whee 


1 Dog. 





At the Boston and Albany Railroad shop, 
West Albany, N. Y., a lathe is in use which, 
besides turning car and drive wheels, is fitted 
with a quartering device and a boring bar for 
finishing up crank-pin holes. 

In turning wheels with this lathe the axle 
was driven from one end only, and trouble 
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LatHE Doa. 


was experienced when turning the wheel fur- 
thest removed from the driving point. 

The tool would chatter and dig into the 
work, which also would spring back, especi- 
ally when the axle was small. 

To obviate the above difficulty, a driver 


fi 


NHI 


My i 


was made to be placed upon the second face- 
plate, and is shown at A in the engraving. 

It is a casting similar to that of a petticoat 
jack-screw, and is bolted to the face-plate by 
two or more bolts. 

A plunger P is fitted to slide inside the 
sleeve. A rack is cutin the sleeve, as shownat L. 

By putting a bar into the slot C, the bar B 
may be drawn out until it touches the car- 
wheel to be turned. 

When in this position the bar is fastened by 
the set screw D. 

The bar or plunger B is made of the right 


Heap. 


size to go into the holes usually left in a cored 
wheel. Ina paper wheel the bolt heads and 
nuts are used to form a bearing for the bar in 


giving motion to the wheel. 


3 





_ - aon anaabienion : a 


Upon a trial of this device it helped matters 
considerably, but did not give satisfaction 
during all parts of a revolution. 

A second driver was made and bolted op- 
posite the first upon the face-plate, and no 
further difficulty is experienced. 

Heavy cuts could be taken without a chat- 
ter, and both wheels could be turned at once. 


<=> —_ 

Common glass cannot be warmed by direct 
exposure to sunlight. The light and heat 
both pass through, but artificial light and 
heat are absorbed by glass. 

Rock salt will allow artificial heat to pass, 
and with a rock salt lens, photographs may 
be taken (with a specially prepared plate), in 
the dark, of a heated object. 

For instance, a photograph could be made 
of a black hot casting, or stove, in a dark 
room. 

+ TR 

A solicitor of patents, whether his office is 
in Washington or elsewhere, has no special 
privilege to obtain a weekly list of patents 
granted before the list is given to the ‘‘ com- 
mon people.” Some of them, however, try 
to convey the impression to newspaper pub- 
lishers that they are peculiarly favored by 
the Patent Office, and we frequently receive 
an offer from some Washington patent agent 
to furnish us a weekly list of new patents 
provided we will publish the same with the 
announcement that it was furnished us by 
John Smith & Co. (or other firm) who will 
send a copy of any of the patents by mail at 
a certain price, which is always two or three 
times as much as the price asked by the 
Patent Office. The seductive offers of these 
enterprising agents have all been wasted upon 
us as upon the desert air. The Official 
Gazette, of the U. S. Patent Office, is pub- 
lished weekly at $3 a year, and contains not 
only a list but a brief description of every 
patent with a cut. It is the source from 
which all published lists are obtained, and is 
mailed promptly to any subscriber whether 
he is a patent agent or not. 


 E 


It was brought out in the discussion at the 
mechanical engineers’ meeting, at Chicago, 
that Whitworth instead of casting steel shafts 
hollow and hammering them on a mandrel, as 
was formerly done, casts them solid, removes 
the center by drilling and then hammers on a 
mandrel. When cast solid the unsound por- 
tion, technically termed ‘‘ pipes,” is at the 
center of the shaft and is removed in drilling ; 
when cast hollow the unsound portion is 
midway between the outside and inside sur- 
faces, and of course was not removed. 
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Tool Head for Lathe or Milling Machine, 








This attachment is designed for the same 
use as the ordinary turned head. It can be 
applied to any lathe or milling machine. 

The essential features of the head are a 
series of tool carriers, which are adapted to be 
guided in the head, so that either of them 
may be brought in line with the spindle, and 
secured in that position. 

In the manufacture heads the 
parts are made interchangeable, and tool car- 
riers can be supplied in duplicate; this 
enables the operator to have any number of 


of these 


tools set, ready for instant use. 
The manufacturers are Armstrong & Com- 
pany, 15 Foster’s Wharf, Boston, Mass. 

- —— +e —_—_ 
When a worn car wheel tread is examined 
under the microscope, it is perceived that the 
surface of the metal comes off in thin flakes 
or scales. 
Examined under high powers the scales are 
found to resemble portions of a brick wall, 
the fractures being not in the particles of 
iron, but in the material which unites the 
particles in a manner similar to which mortar 
unites the bricks of a wall. 
Continuous jarring breaks this cement or 
uniting material, thus allowing iron so treated 
to fall in pieces. 
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In wheels with neither holes or bolts a hole 
is drilled through the web, and a bolt inserted, | 


Knut Gustaf Axel Almquist has been ad- 
mitted to citizenship at Grand Rapids. His 


name has a mechanical sound. 











































































































































Smoke Stacks. 


4’ 8’ diameter. 







The front truck is a ‘‘ pony,” 


and of the 57 tons which the engine and 





By Rosert E. Masters. 


Reading several articles under the above | 


heading calls to mind an incident in relation | locomotives. 
5-inch travel. 
isan elbow pipe projecting from the end, 


to the draft of smoke stacks, for which I have 
never been able to obtain any satisfactory ex- | 
planation, and I wish to say he 
that I will not attempt to express an opinion, 
as Iam not well enough posted on the sub- 
ject, but will present the facts and figures for 
discussion by those who are well up on the 
draft of smoke stacks. 

A manufacturing establishment had in their 
boiler house ten boilers, placed as shown by 
the rings A A inthecut; back of the boilers 
the smoke stack B was 42’ 6’ high from the 
ground, and 30 diameter, with a 12 x24 
opening into the stack at C. 

Additions having been made to the works, 
and more machinery and engines put in op- 
eration, the firm concluded for the number 
and size of their boilers that they were not ob- 
taining steam fast enough to give the power 
they wanted, so they went to work to im- 
prove the draft. They put up two stacks, 
58’ 6" high, 22’ diameter, one on each side of 
the old stack, as seen at D, D, with an open- 
ing into each of them 4, /, 8 x16". 

When these stacks were completed the old 
stack B continued to do all the work without 
any improvement in the draft, not a particle 
of smoke coming out of either of the side 
stacks D. 

A piece of boiler plate was put over the top 
of the center stack to shut off the draft, when 
the side stacks immediately commenced to 
draw, and there was a decided improvement 
in the production of steam. This was con- 
tinued until one day the piece of boiler plate 
was blown off the top of the center stack by 
a wind storm, and instantly the old condi- 
tion of things existed again—the side stacks 
stopped drawing, the smoke all discharging 
through the center stack. 

If the brick-work behind the boilers had 
been built in an arc from the sides to the cen- 
ter flue, I would have thought I understood 
the reason for this, but as the current of heat 
from the furnace fire passed under the boil- 
ers, then back through the flues of the first 
row of boilers into the smoke box in front, 
then through the flues of the upper row of 
boilers to the openings into the stacks, and 
the space between the back of the boilers and 
the smoke stacks being covered over on a 
level above the openings into the stacks, I 
could not understand why the side stacks did 
not draw any without shutting off the draft 
of the center stack ; nor could the man who 
erected the stacks explain it. 

The opening C in the center stack had an 
area of 288’. Each of the side openings 
have 128’ area, giving an advantage of 32 
to the center opening over both of the side 
openings. The center stack had an area 
(omitting fractions) of 706, the side stacks 
380 each, giving an advantage of i4’ to the 
side stacks combined, besides, the side stacks 
were 16 higher. 

Right after the boiler plate blew off the top 
of the center stack the center opening C was 
closed up and the stack taken down. From 
that time the furnace worked to the satisfac- 
tion of the firm. 
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Suburban Locomotives. 





We noticed a few weeks since the suburban 
double-ender locomotives, building at the 
Chicago shops of the Illinois Central Rail- 
road. Since then, noting the performance of 
these locomotives, leads to the belief that 
they are a remarkably efficient engine for the 
kind of service required. With the numer- 
ous stops to be made, quick stopping and 
starting are of the greatest importance. On 
one of their trains running 17 miles, 29 stops 
are made, and the distance covered in 55 
minutes. This it should be remembered is 
not done with a small locomotive able to 
draw only three or four cars, but with a 
16''x22’’ engine, capable of handling heavy 
trains. The number of stops made in the 
time noted will give a good idea of how 
quickly speed is got up to. 


re at the outset | t 
anything about the tender. 


has thirteen of these locomotives in use, and 
is building more. 


tender ready for service weigh, 28 tons are 
on the drivers. This is as much as is usually 
got on the drivers of considerably larger 


The valves have ?-inch lap and 
A good feature about the tank 


hrough which water is taken without wetting 
The company 


Railroad Shop Notes. 





J. K. Corey, master mechanic of the Dela- 
ware and Hudson Canal Company’s repair 


shops at Green Island, N. Y., keeps in repair 
that part of 180 locomotives which are used 


upon his section of the road, the other repair | 
shops being located at Oneonta, N. Y., and 
Carbondale, Pa. 

The extended smoke-box is not used upon 
this division of the road. A trial with one | 
locomotive gave such poor results by scatter- 
ing fire and sparks that the extended front | 
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justed to the hole to be fitted. Thena piece 
of paper is laid over one leg of the calipers, 
and held by thumb and finger of left hand. | 

The outside calipers are adjusted to dist- 
ance contained by the inside tool, plus thick- 
ness of paper. 

The piece of paper is chosen by microme- 
ter tests, and forms a neat and handy method 
of making the necessary allowance. 

Every wheel requires to be calipered in- 
dividually, and a fit made for each separate 
wheel, asthe car wheel boring machine in use 
at this shop does not duplicate the size of 
holes bored by it. 

A handy gauge is in use in this shop for 
testing the distance between wheels when 
pressing them onto the axle. It is a }” steel | 
rod, pointed at one end, and fitted at the | 
other end with a cap about 7’ long. This | 
cap is drilled to receive the rod, which extends | 
into it about 3’. A spiral spring is placed | 
between end of rod and bottom of hole in 


cap. | 
A set screw in rod works in a slotted hole | 


| 


in cap, and prevents rod and cap from being | 
thrown apart by the spring. 


The slotted hole allows } 


play of the rod | 


|every stay bolt to a depth of 
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If but one stay bolt is found broken, the 
locomotive is condemned and sent to the shop 
until repairs are made. 

To detect broken stay bolts is a problem 
The ham- 
mer test does not always detect them, even 
when the boiler is under pressure, or even 
under hot pressure. 

Workmen are generally to be found who 
say they can positively detect all broken stay 
bolts by the hammer, but in the Boston and 
Albany shops, at East Albany, N. Y., numer- 
ous tests have been made by T. B. Purvis, 
master mechanic. 


which does not always get solved. 


A number of broken bolts were privately 


| located in a boiler under repair, and the man 


who ‘‘ could always tell’ was instructed to 
test every bolt and chalk the broken ones. 

The above tests, extended over a number of 
trials of many men, demonstrated that it was 
impossible always to detect broken stay bolts. 

The method has been adopted of drilling 
2” with a 3” 
drill. 

A couple of posts are rigged up beside the 
fire-box, an adjustable cross bar placed against 
the posts and used to give a bearing to the 


| drill stock. 


| 
| 
| 
| 

















SMOKE 


old-style stack with a screen on top. 

In addition to the usual hydrostatic car 
wheel press, a hydrostatic lifter is used in this 
shop for raising the wheels and axles from 
floor to position in the press. 

The device is placed upon top connecting 
bar of the press, and consists of a cylinder 
and plunger, which are worked by pressure 
from the water main. 

Detachable hooks are used for connecting 
lifter and wheels to be raised. 

In putting on wheels, the wheel is first 
raised by the lifter, and the hook put upon a 
holder for that purpose; then the lifter is de- 
tached, and pushed along on connecting bar 
until it is in position to raise the axle. 


this wheel press that the lifting be entirely 
dispensed with by mounting the wheel press 
on screw gearing similar to a drop-table. 

In this case the wheels could remain upon 
the floor; the press being raised or lowered to 
the right height. This would require no change 
to be made as long as one size of wheels were 
being put on or off. 

In fitting wheels to axles, .004” is allowed 
on a 4” axle, and about double that amount on 
a 44" axle. 

In getting the size of wheel bore, a pair of 





The dnving wheels of these locomotives are 


common inside calipers are used, and ad- 





and straight stack were abandoned for the | 


It was suggested by the man in charge of | 











STACKS. 


endwise. 
coincides with edge of the cap when screw is 
in center of slotted hole. 

When the device is in above position, the 


combined length of the rod and cap form the | 


|exact distance which should occur between 
¥ 


8 


insides of whee! flunges, and the 


| variation allowed. 

| If the rod will not go between flanges, the 
If the rod 

| will not touch, the wheels are too far apart. 

| The spring is made sufficiently strong to 

sustain the weight of the rod when in position 


between two wheels the right distance apart. 


wheels are too close together. 


All wheels must go on with a pressure 
above 25 tons and below 50 tons, which is 
the extreme maximum limit, except for loco- 
motive drivers. 


powerful locomotives, and take precautions 
|to prevent accidents which should be taken 
by every owner of a locomotive in the world. 

A number of engines on this road have 
18x26 cylinders and carry 160 pounds of 
steam. 

To withstand this pressure the boiler must 
| be of the best material, receive the best work- 
manship, and be subject to unrelaxed and 
searching inspection. 











A mark is made on the rod, which | 


play | 
either side of this mark forms the limit of | 


The Boston and Albany Railroad run some | 


The drill stock is of common breast pattern, 
rigged with a shoulder to bear against the 
cross bar above mentioned. 

A flexible shaft is geared to the drill in 
place of the hand gear usually used; power 
is taken from any convenient shaft by a round 
belt and weighted pulleys. ; 

But a few minutes are consumed in drilling 
each hole, which is first started with a center 


| punch in the middle of each rivet head. 
| If one of these drilled stay bolts should 
| break, there would be no trouble in detecting 


| the fact, as a 1’ jet of steam and water at 160 
| 

| lbs. pressure, needs but little help in making 
itself known. 


The water used on some divisions of this 
road, is very bad, and scales badly. When 
| tubes are removed, a big hole has to be made 
| in order to remove them. 
| Amachine is used for ‘‘ pricking” the scale 
| off the tubes after they are removed from the 
boiler. The machine consists of three rol- 
lers, which are spirally grooved in two direc- 
tions, leaving the surface of the roll com- 
| posed of small, diamond-shaped faces. Two 
rolls are mounted close together, and the 
tube laid upon and between them. The 
roll is pressed down on top of the tube. 
When the machine is started, the scale is 
rapidly cracked off. The tube is pushed 
through the rolls and comes out very free 
from scale. 





Tubes are welded in this shop by means of 
a hand-spring hammer, which is worked by a 
crank. ‘The tube is slipped on to a mandrel, 
which is fixed under the hammer, and a few 
turns of the crank completes the operation of 
welding half a dozen tubes. 


A drop table is used for changing locomo- 
| tive drivers, and is operated by screw-gear- 
|ing. The transfer table is in the shop, and 
is worked by a windlass overhead. 

Steam is used for heating the shops during 
|cold weather. A separate boiler is used for 
| this purpose, and is set in the machine shop. 

This boiler is of the locomotive type, and 
the radiation, which is considerable, is utili- 
|zed in warming the shop. On many mild 
winter days, the radiated heat is: sufficient to 
| warm the machine shop without using the 
circulation pipes. 


- ae 


A member of the Theatrical Mechanical 
Association, being interviewed by Wild Fire, 
says: ‘‘ The theatrical mechanic is just as 
jimportant as the leading actor or the leader 
of the orchestra. He must understand his 
|part well, or there will be no play. Just 
| picture to yourself a play going on with no 
scenic artist; no man at the gas table; no 
first or no second boss mechanic ; no prop- 
erty man (which is all important). Their 
parts have to be learned, just the same as the 
leading actor or actress’. In my estimation, 
the theatrical mechanic is just as essential to 
a theatre as the gas which lights it up, and 
should be encouraged, at least once a year, 
by a grand benefit for the purpose of taking 
care of our sick and dead, and the widows 
‘and orphans that they leave behind them.” 
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Changing Single-Cylinder Non-Condens- 
ing to the Compound-Condensing Sys- 
tem with Two Cylinders—Advantages 
of the Triple System When High Press- 
ures are Used. 


By W. H. Horrman. 


The editor of the AmeRIcAN MAcHINIST 
having handed me some data from a river 
steamer, and at the same time called my at- 
tention to a proposition to change the present 
system, I will herein give my views on this 
particular case of proposed compounding. 

From the memoranda at hand I find that 
the present motor consists of a pair of hori- 
zontal non-condensing engines, each cylinder 
being 11” in diameter, the pistons having a 
stroke of 60. The steam pressure is 165 lbs. 
by gauge, or 180 lbs. total (though the dia- 
grams show 182 lbs.) ; cut-off at half stroke ; 
mean effective pressure, 124,°°;; the revolu- 
tions 23 per minute, and the terminal 87 lbs. 
total. The average indicated horse-power at 
present is said to be 163. 

The officers in charge of the vessel desire 
to compound the engine in the most econom- 
ical way by using two cylinders; and asI am 
asked to suggest proportions, I will endeavor 
to present sizes for both the double and triple 
cylinder systems, as the latter is best adapted 
to an initial total pressure of 180 lbs., and 
when the point of cut-off is fixed at half 
stroke or less. 

In changing old engines to the compound 
system it is good practice and economy to 
save one of the cylinders when the engines 
are double, and proportion a high or low 
pressure cylinder to the remaining cylinder. 
For one of our examples we will do this, and 
make our comparisons of gain. In this case, 
then, our high-pressure cylinder is 11” in di- 
ameter, and stroke of piston 60". As we will 
fix the cut-off at half-stroke in this cylinder, 
we shall use just one-half of the quantity of 
steam that is now used. Having a total press- 
ure of 180 lbs., the relative ratio in areas of 
high and low-pressure cylinders must be about 
1 to 5}, so our low-pressure cylinder must not 
be less than 27° in diameter, and we will 
therefore fix on that diameter. 

Our pressure in receiver will be about 17 
lbs. by gauge, or 32 lbs. total; and we will 
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low-pressure cylinders of 4 to 1, so the diam- 
eter of the low-pressure cylinder will be 29 
inches, and this cylinder will also give us 82 
horse-power, making a total of 164 horse- 
power. The object in making two new cylin- 
in this case would be to allow more 
margin of cut-off without going beyond $ 
stroke, and thus increase the power within 
the limits of economy. 

Now, with either of these two designs for 
compounding, one-half of the present quan- 


ders 


tity of steam used is saved, while the revolu- 
tions will remain the same; so, of course, the 
number of revolutions can be largely increased 
by using the same amount of steam that is 
now used, as the power will be increased 
according to the points of cut-off fixed on up 
to the limit of the boiler capacity. For 
instance, if we leave one of the present 11- 
inch cylinders on its bed, we have steam | 
enough to completely fill it at each stroke at | 
the gauge pressure of 165 lbs., and this then 
becomes our average pressure, instead of the 
present average, 124,°,5, lbs., and we have 
doubled the volume of steam to be distributed 
to the low-pressure cylinder. 

As to design, considering the matter of 
steam economy, if two cylinders are to be 
used, I would advise the making of two new 


co oe —e 
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tem is used I should preserve one of the 11” | 
cylinders by bushing it down to 10’, and 
place the 10 and 16” pistons on one piston- 
rod, if there is room for the cylinders in tan 
dem position, if not I would place the high- | 
pressure and intermediate-pressure cylinders | 
side by side, and connect both piston-rods to | 
one crosshead. 
There would be a pass-over valve and pipe 


between these two cylinders for convenience | 
in starting the engines, as for the first four | 
revolutions the steam would be taken into | 
both of them from the boiler direct. 

The water consumption with this triple 
system will be 15 lbs. per horse-power per 
hour, while the present consumption is prob- | 
ably from 37 to 40 lbs. The feed-water will | 
have its temperature reduced from 200° to 
130°, but this loss will be little compared 
with the gains elsewhere. 

In compounding this engine in any form, I 
should use an independent direct-acting air- 
pump, having its own steam cylinder, and 
exhausting its steam into the receiver of the 
main engine; this brings the loss in operating 
an air pump to a minimum. 

As the cylinders of a stern-wheel river 
boat are necessarily some distance apart, it is 
best, when using the triple system in chang- 
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fix the cut-off in this cylinder at 3 of the 
stroke, giving us an average of 20 lbs., while 
the high-pressure cylinder average will be 103 
lbs., after deducting back pressure. 


With the high-pressure cylinder we shall | 


develop 69 horse-power, and with the low- 
pressure cylinder 77 horse-power, or 146 
horse-power total, being nearly 90 per cent. 
of the present power (163) and we have only 
used one-half of the steam now used. 

It will be readily seen that by changing the 
points of cut-off slightly we will make up the 
missing 10 per cent. of power. The power 
will be very nearly equally divided between 
the two cylinders, bringing the strains on the 
paddle shaft about central. 

The receiver can be mostly formed in the 
connecting pipe, while the remaining portion 
will be the jacket of the low-pressure cylin- 
der. 

If the high-pressure cylinder should be 
made new, I would also jacket that on ac- 
The 
consumption of water per horse-power per 


count of the very low piston speed. 


hour, according to diagrams taken from the 
present engine, is 34 lbs., but it must be 
actually 37 lbs., on account of the slow pis- 


ton speed; so while the compound engine | 


may use 19 lbs. of water at a piston speed of 
230 feet per minute, 600 feet would reduce 
the consumption of water to less than 17 lbs. 
per horse-power per hour. 

We will now give an example. Supposing 
that we discar®Poth old cylinders ; I should 
then increase the high-pressure cylinder so as 
to fix the cut-off at } of the stroke, and with 
this develop 82 horse-power; and should also 
cut-off at + or 4 in the low-pressure cylinder, 
and leave a terminal of 8 lbs. total pressure. 

The high-pressure cylinder will now be 145 


inches in diameter ; the average pressure, 71 | 
lbs. ; and pressure in receiver, 13 lbs., or 27, 
lbs. total; and an average of 16 lbs. in the 


low-pressure cylinder, These pressures bring 
us to the proportional areas between high and 


FOR STERN PADDLE WHEEL BOATS. 


3 
=| 


Side Elevation 





HOFFMANS SYSTEM OF TRIPLE ENGINES 

















ones 
other 29 inches in diameter—and cutting off 
from } to } of the stroke ; gauge pressure, 165 
Ibs. 
| ance, I should advise the leaving of one of the 





If economy in construction is of import- 





present 11-inch cylinders undisturbed, and, in 
place of the other one on the opposite side of 
‘the vessel, put a low-pressure cylinder 27 
| inches in diameter, and by so doing the cost 
| of the change will be very little compared 
| with the benefits derived. 

| If the triple system is adopted I should 
| make the diameter of the cylinder as follows: 
' Initial high-pressure cylinder, 10° in diame- 
‘ter; intermediate pressure cylinder, 16’, and 
the low-pressure cylinder 27’ in diameter. 
| We should then cut-off at about ,°, of the 
‘stroke in the high-pressure cylinder, giving 
lus an effective average of 78 lbs. here, and a 


terminal pressure of 8 lbs. in the low-press- 
| ure cylinder, and we shall develop the same 
power as we did with the 145” and 29" cylin- 
; of the 


ders, double system, cutting-off at 
' stroke. 

We have thus saved over 14} per cent. in 
steam over the two-cylinder compound with 
144” and 29 
the two cylinder compound with 11 
cutting-off at half stroke. 


cylinders, and 28 per cent. over 
and 27’, 





If the triple sys-’ 





ones to be placed in the positions of the old|ing old engines, to place the high-pressure 
. . . | 
one 14} inches in diameter, and the 


and intermediate pressure together, both op- 
erating on the same crank-pin; but when the 
three cylinders can be brought closer together 
I should connect the high and low-pressure 
cylinders to one crank-pin, so as to divide the 
strains better, the exhaust of the high-press- 
ure first going to the intermediate cylinder, 
as usual, to the low-pressure. 
This method evenly divides the strains. 

In the triple system, the high pressure cyl- 
inder can be placed inside the intermediate 
cylinder, the intermediate piston being an 
annular one. By this method all the heat that 
is radiated through the walls of the high- 
pressure cylinder goes directly to the inter- 


and thence 


mediate, and is utilized there. This design 


is excellent for engines up to 500 horse-power. 


In closing, I will say that with high steam | 


(180 lbs.), the triple system will save from 
twelve to twenty per cent. in fuel over a two- 
cylinder compound carrying 100 lbs. press- 
ure. I will also say that in constructing a 
new light draft steam paddle-wheel vessel, I 
should certainly carry a steam pressure of 175 
Ibs., or 190 lbs. total, using the steam in a 
triple expansion engine. 

I should divide the paddlewheel at the cen- 
ter of its length, and make a double or bell- 


5 


der would transmit its power here, and the 
other two at each shaft, there 
being three cranks in all, placed at 120°. 

The sketch given below will give a general 
idea of this plan. 


end of the 


-_- - 

Friends of the Panama Canal scheme say 
that M. de Lesseps is ‘‘ moving heaven and 
earth to complete the job.” ‘‘M. de Les- 
seps,” observes the San Francisco Wasp, 
‘would get on faster if he would move less 
heaven and more earth.” 
——— 
The pumping engines at the principal 
pumping station in Chicago have the merit of 
There are two double and 
two single engines, with valve motion running 


variety at least. 


through the varieties of Stevens, Sickels and 
Winters. Allof the engines are working, ex- 
cept one of the single ones, and are pumping, 
so it is said, upwards of one hundred million 
gallons daily. The pumping station, includ- 
ing the tower around the stand pipe, 175 feet 
in height, is probably the finest structure of 
the kind in the country, but the engines oper- 
ate as if they ought to be laid up for general 
repairs. Only about 20 lbs. of steam is used, 
and the duty is undoubtedly low. 


-_  — 


LETTERS FROM PRACTICAL MEN, 


How to Find Relative Economy of 
Steam Heat and Furnace Heat, 


Editor American Machinist : 


There appears to be considerable controver- 
sy as tothe merits of steam and furnace heat- 
ing. 
easily settled by weighing the coal and get- 
ting the temperature of flue gas, and finding 
the heat units lost in chimney. The amount 
of heat units left, due to the combustion of 
the coal, must go towards heating the build- 
ing in either case. 


It seems that the matter could be very 


It might be necessary to 
find the weight and composition of flue gas 
before the experiment was finished. Water 
has a greater capacity for heat than air, and 
with the same heating surface exposed to fur- 
nace, water will absorb the larger amount of 
heat, and the temperature in flue will be low, 
while the air will take up a small amount, 
and the temperature of flue will be high, and 
should it come near wood work, or should 
wood for any reason come in contact with it, 
a fire is the result. I think Mr. Rowell will 
find, if he will investigate, that more property 
has been destroyed by fire started from fur- 
nace flues and more lives lost, than from boiler 
explosions in steam heating. 
W. E. Crane. 
Waterbury, Conn. 


American and English Freight Rates 
Compared, 


Editor American Machinist: 


The extraordinary and unparalleled reduc- 
tion in the case of moving freight, which has 
been effected in this country within the last 
twenty-five years, by the better organization 
und improved methods of the greatest of 
common carriers, the railways, equal, as an 
eminent economist has shown, to the whole 
reduction of debt within the 
same period, ‘has, strange to say, been ac- 
companied by an ever swelling storm of abuse 
of these beneficial agencies, which are almost 
universally treated as grasping and tyrannous 
The following table of the rates 
received by the railways of Great Britain for 
carrying 2,000 lbs. avoirdupois of eighteen 
different classes of merchandise one mile, 
compared with Trunk Line pool rates for the 
transportation of the same quantity of similar 
merchandise a like distance in this country, 
expressed in mills, is taken, with a slight 
modication, from London Hngineering, of 
April 30, 1886, p. 417, where it appears in 
the letter of a New York correspondent of that 
journal. 


our national 


monopolies. 


The modification above mentioned 
consists of reducing the English prices by 
multiplying them by 100, and dividing them 
by 112, in order to make them correspond to 
the 2,000 pounds used in the table of Trunk 
Line prices, which are throughout expressed 
by an even number of mills, while the Eng- 
lish prices, being reduced from sterling cur- 
rency at the rate of $4.84 to the pound ster- 
ling, require the use of decimals, even when 





crank at that point on the shaft. One cylin- 


stated for the ton avoirdupois, 2,240 pounds, 





6 


and are no less convenient when so modified 
as to correspond to 2,000 pounds, or the rail- 
way ‘‘ ton” 
railway statistics. 


Rate PER Ton MIteE. 


| 


AMERICAN 


companies for bonds and shares, and the ag- 


generally used iv this country in| undivided 


gregate amount of such securities, represents 


earnings expended in improv- 


‘ing the property, and no little is com- 
| pensation for loss of interest during construc. 


or on 


tion. On the whole, this particular steam 
devil is not so black as he is painted. 
J. C. Hoapuey. 


Something About Friction. 
Editor American Machinist: 
By yesterday’s mail I sent you a query on | 


‘this subject, but since then, having become 


| 
| 


7| involved in unfathomable arguments with a 


friend, there seems to be no possible settle- 


| ment without a resort to the arbitration and 


| 
| 


Pig Iron. 
Ameri- 
can | 
Trunk | 
British Line 
Miles. Rate. Rate. | 
Barrow to Sheffield....... 122 12.9 
r Birmingham .161 14.3 
Tron Wire, Packed and Unpacked. 

BirminghamtoCoventry. 19 98.2 & 56.8 

Birmingham to Manches- 

DD iis evccvesnsuscseadweev esse 84 43.7 °'26.8 7 

Birmingham toLiverpool 97 41.9 ‘26.8 7 
. London..113 44.9 ‘29.0 7 
PANY bc500% 132 41.1 ‘28.6 7 
she Glasgow.286 25.9 °° 20.1 7 

Hardware. 

Birmingham to Manches- 

1 MAER CY PET Or POE OCS 84 45.5 12 

Birmingham to Liverpool 97 43.1 12 
- London...113 45.1 12 
ie Plymouth.222 36.6 12 
#3 Glasgow..286 27.7 12 
si Edinb’gh.298 23.7 12 

Saws and Tools. 
Sheffield to Hull............ 53 ~=—-3.0 12 
Cotton Yarns. 

Manchester to Hull....... 92 42.3 15 
sd Newcastle.142 35.0 15 
Cotton Goods, Export and Home. 

Manchester toLiverpool. 31 47.5 & 28.6 15 
Re Mail.:..::. 92 41.9 15 

Manchester to Birming- 

pS Sn eerie 84 54.5 15 

Manchester to Bristol....117 37.8 17 
oe London...200 22.8 & 39.2 15 
us Exeter.....266 35.4 15 
Woolen, iene. and Stuff Goods. 

Bradford toManchester.. 40 17.7 55 

" Birmingham.120 52.0 15 

a London ........ 96 43.5 15 

“ Glasgow......210 42.1 15 

Earthenware and China.— Note Trunk Line 
Rates. 


China, 15, earthenware, 7 mills per ton mile. 
Stoke to Birmingham. 45 48.0 & 68.7 15 4&7 


“ Lendon ......: 150 27.7 & 44.6 15&7 
General Machinery, Export and Home. 
Teds 40 Hull.......005..0 51 52.9&105.8 7 

= Newcastle...... -100 24.8‘ 30.6 7 


Agricultural Machines (Iron), Export and 


Home. 
Banbury to London....... 78 71.4 & 87.5 7 
Bedford to Paes Acacias 50 880.7 ‘°95.0 7 
“ Liverpool...152 58.8 ‘‘76.8 7 
Sugar. 
Liverpool to Manchester. 31 76.6 5 
Hull to Sheffield........... 5347.3 5 
London to Northampton. 67 34.8 5 
as Sheffield ....... 162 = 20.0 5 
Greenock to Newcastle...186 15.2 5 
Cotton. 
Liverpool to Manchester. 31 50.0 5.4 
Wood. 
Liverpool toManchester. 31 63.4 9 
Tea. 
Liverpool to Manchester. 31 75.4 15 
Oranges. 
Liverpool to Manchester. 31 63.0 12 
Tallow, 
Liverpool to Manchester. 31 55.1 6 
Bacon and Ham. 
Liverpool to Manchester. 31 63.4 6 
Grain and Flour. 
Liverpool to Birming- 
BOUIN aime bSad Cadkessanssdecdas 97 927.7 5 
Bristol to Birmingham... 91 17.8 5 


Could these ‘‘ odious monopolies ” have de- 
served from a generous public more censure 
than they receive if they had raised freight 
charges up to the British standard, instead of 
bringing them downto the lowest point ever 
reached on earth ? 


There is, doubtless, some foundation for | 





| 
| 
| 


decisions of yourself and contributors. 

The accompanying sketch represents in ver- 
tical cross sectiona gear wheel A revolving on 
a stationary shaft fixed in the stand B. Cisa 
collar which can slide on the feather as shown, 
but does not revolve. If now there is placed 
on gear A 1,000 pounds of weights, evenly 
distributed, it produces friction on bearing at 
D, and we may assume that it takes one horse- 
power todrive A. Now, our opponent asserts 





ae ee 


per minute? And how would the 
friction of the coarse thread com- 
pare with that of a finer double 
thread of the same pitch? This 
point I have not thoroughly digest- 
ed, and I merely suggest it for the 
discussion of some of my fellow 
readers. Another point which might 
be added ; suppose a shaft revolving 
in two bearings, say engine pillow 
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blocks, will there be more friction 





|if weight is added to the shaft, than 
| if it were distributed on the caps of 
the two boxes? 

This paper has dwindled down 
from discussion to query, but I am 
in hopes it will develop matter that 
will be interesting and instructive 
to many of us. One law of friction 
tells us that friction is independent 
of extent of surface; and another, that it is | 
greater between rough surfaces, and dimin- | 
ished by lubrication. Now, as all surfaces are | 
more or less rough, and lubrication more or 
less imperfect, it must practically result in an 
increase of friction when surfaces are in- 








JABLE SwITcH. 


Cable Railroad Switching. 





The North Hudson County Cable Rail- 
road, has perfected arrangments for switch- 
ing their cars at their upper station, so that 
the cars are transferred beyond the station, 
instead of in and before it as at 
the lower or ferry station. 

No switching engines are used 
on this road, as is the case on the 
Brooklyn Bridge; gravity and 
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Ss 1000bs. 
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that if the 1,000 pounds is transferred from 
the gear A and placed on the collar C, that 
the friction will be doubled, or in other 
words that there is 1,000 pounds on each 
bearing, which, therefore, becomes 2,000 
pounds, and requires two horse-power to 
drive gear A. 

I am willing to admit that practically there 
might be an increase of friction owing to the 
increased surfaces not being theoretically 
perfectly smooth and lubricated, yet it seems 
to me that the same 1,000 pounds is still 
making the pressure which produces the fric- 


tion, and to assume that it is doubled is very . 


much like the two fellows pulling on a rope, 
each pulls his 200 pounds, but there is only 
the 200 pounds on the rope for all that. 

I would like to know what has been done 
to increase the friction by placing the weights 
on the collar C. We have not increased the 
pressure, as the 1,000 pounds is the same in 
both cases. We have increased the surfaces 
in contact, but by my translation of the laws 
of friction this does not affect perfect sur- 
faces, therefore from whence arises this 
double friction? My opponent says it is 
logic that there is 1,000 pounds on each face 
independently, which must foot up 2,000 
pounds, and so on by progression through a 
dozen or more. 
distributed, 


Is not this pressure merely 
and can some one prove it to 
him, or am I the guilty man who needs en- 
lightenment ? 
the subject. 
Another question which more or less hinges 
In the 
sketch we are supposed to have a top view of 
two worms and worm wheels, the worm shaft 
being driven by a pulley at its extremity. 


If so I hope for instruction on 


on this point results as follows: 


We will suppose the two worm wheels to be 
engaged in doing work, say each is turning a 
How much friction is 
eliminated by the use of right and left hand 
worms, instead of two rights or two lefts, 
with threads of screws to suit each case (that 
is, right or left)? By using worms with op- 
posite thrust we do away with end thrust on 
shaft collar, which is converted into tension 
or compression of shaft according to the 
gearing, but the work to be done, that is, the 
pressure between worm and worm wheel teeth 
is still there; now how much less power will 
it take to drive the pulley with the friction 
concentrated on the teeth alone, than when, 
with similar worms, it is transferred to the 
thrust collar as well ? 

Thirdly, 


screw to raise 20 tons. 


Will it take more power in the 


the hue and cry about ‘‘ watered stock,” al- | prime mover to do a given amount of work 
though much of the difference between the| with a fine thread screw than with a coarser 
aggregate amount of money’ paid into the! thread, geared down to give the same trave) 


creased, unless the surfaces are ridiculously 
small for the pressure, but is the friction 
doubled by doubling the surface as shown in 
the first sketch ? U. SHorr. 


Extemporized Tools, 
Editor Amerwan Machinist : 

Your article of May 29, on a novel vise by 
clamping between the driver and air brake, 
reminds me of the different ways I have had 
to do for a vise in the country on repairs. 

For filing brasses; etc., I take two boards 
a and b, about three feet long, place a block 
c at bottom, the thickness of whatever you 
wish to clamp; then by means of a bolt or a 
stout cord put around the boards and twisted 
up with a stick, you can hold anything so as 
to do filing. 

For a pipe vise I use two timbers @ and 3, 
eight or ten feet long, with a chain or bolt at 








c, also hollow out places in each timber to fit 
over the pipe d, then with a heavy man to 
put his weight on at e you can cut threads or 
take old pipes apart. 

It is all very plain sailing in a shop where 
you have plenty of tools and a boss to tell 
you how to doa job; but when you get out 
in the backwoods to do some repairs on an 
engine, with nothing but a few tools you take 
along, you have got to make the best use you 
can of what you have at hand, or else go 


back to the shop ‘‘ stuck.” 
G. A. CARPENTER. 


Remedy For An Air Pump Trouble. 
Editor American Machinist : 


signing himself T. 
tions relating to an air pump of the Westing- 
house make, used for air brake purposes. 
From the description given by him of the | 
repairs made, it is evident that the work was | 
properly done. On two different occasions | 
I have had similar experience; in the first 
case it was some time before I discovered the 


Paxton, asks some ques- 


Paxton. The cause of the trouble was 
both instances so simple that I felt almost 
ashamed of not discovering it sooner. By 
making the brackets, or braces, by which the | 
pump is fastened onto the engine sufficiently 


strong, and bolting the pump firmly to 'the 
place, the jar can be stopped. The {pump‘%is, 
no doubt, loose on the braces. 

Laramie, Wyo, H. BREITENSTEIN, 











momentum of the car, doing the 
work of transfer. 

At the ferry station, the car 
comes in on track 5, which is 
inclined considerably as shown 
at a, which is an elevation of 
track and cable. 

The car stops at, and is ready to start on 
its outward trip without further trouble. 
The cable passes around the pulley e, which 
is placed upon an incline, and serves to 
tighten the cable, by being moved outward. 
Two wheels like d, one to each cable, form 
a guide to the cable while passing from the 
incline to the plane of the track. 

At the inland station, the car comes in at, 
and stops atk to leave passengers. If by 
mistake of the gripman, the car is stopped 
between / and &, there is no method of start- 
ing it, except by barring. 

At k, the cable is picked up and the car 
run to?. As will be seen by the elevation, 





A correspondent to your paper of May 29, | 


the cable drops to the tightening incline, as 


el 


it passes the pulley m, therefore 
the cable must be let go in 
season, or between 7, and m. 

After dropping cable, the car 
runs to ¢ by momentum, and 
begins to run back as soon as the 
brake is off. The inclined plane 
A isarranged for this purpose. 





ic) 





The car is stopped at j, and 
receives passengers for its return 
trip. Between / and x the cable passes to the 
driving drums p and q, over the guides 0 and 
n, as described in the AMerIcAN MAcuHINIST 
of March 20. 

The speed of the cable engine has lately 
been increased from 44 to 48 revolutions per 
minute, increasing the speed of cable from 
nearly 9} per hour, to a little more than 10} 
miles per hour. 

Since the speed was increased, the motion 
of cable does not seem as steady, giving the 
cars a jerky motion, especially when starting 
up grade. 

This trouble is undoubtedly caused by 
|Slack in the cable, or by irregular motion of 
|the tightening pulley on the incline at either 
end of the road. 

The tighteners are now held by a section 
of cable, which is made fast to the tightener 





cause of the pound, same as described by | 
in | 


| carriage, and to an anchorage. 
An even vibratory motion given to the 
tightener, would in the estimation of an engin- 
| eer, prevent the unsteady motion of the car. 
Ml 
As showing the ignorance existing in regard 
to boilers and boiler explosions, the Mechani- 


cal World notes the evidence of a witness in a 
boiler explosion case. The explosion was 
|caused by the giving way of a ‘ copper 
spherically-shaped pot, suspended over the 
fire from the crown-plate.” 


ferred to testified that, in his opinion, the 
explosion was not caused by over-pressure, 
‘‘ because the pressure was too far away from 
the;pot.” 


The witness re- 
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A “Box” Jig. 





By C. E. Srwonps. 





The illustrations show a fixture known as a 
box jig, the name being given on account of 
the work being inclosed or shut up asin an 
ordinary box. 

In designing this fixture the first move is to 
make a complete end view of the bearing of 
Fig. 8. Next, provide some bearing points 
which will always locate the work each and 
every time alike. 

In Fig. 8 are shown projections marked # 
E giving as they do suitable points for rest- 
ing on the angular parts marked A A A A, 
shown in Figs. 1, 2, 3, 5 and 7. Now, by 
making an end view of the piece, we find out 
what is needed for the width and height, so 
that the elevation and plan views may be 
finished. 


into the cored ends of the lower half of the 
fixture tight enough to prevent their moving, 
but not so tight as to spring the hubs or 
bosses, marked K K. 
of K K, then turn them both to a size. 
After this, place them upon the crotch or 
V pieces on the planer and surface off the 
bottom of the casting, always taking a finish- 
ing cut after the roughing one. Have this 
surface smooth, because fine lines are to be 
made, locating the 
different positions of 
the bushings or 
guides for the drills. 

Plane the inside 
edges of the fix- 
tures, taking again 
a finishing cut, then 
take the upper half 
of the fixture, and 
fit into the lower 


When the first end is finished, fit in a new 
plug, then reverse and finish the other end. 
| After the holes have been bored, the angular 
parts A A A A can be planed or left as bored; 
it is well to plane them on an angle until the 
bearing is almost removed, so as to make the 
point of contact of the circle H H, Fig. 8, 
alike in each fixture, for if one part was bored 
and the other planed, some slight discrepancy 
might occur. This will be better understood 
by drawing a circle the diameter of # EF, Fig. 
8, and then drawing angular lines touching 
the circle. 

The only objections being that the fixture 
used for planing or milling the bearing, 
Fig. 8, would have regular points for the 
circle to bear on, and as some roughness 
might exist in the casting, especially above 


| the point where it rested in the milling fixture, 


and with the supposition that such did exist, 


|it will be seen what trouble would occur if 
The next move would be to fit round plugs | 


' 


Next, face off the ends | 


the bearing points A A A A were circular, 
instead of angular. The object of boring 
the parts A A A A is to act as a guide in 
placing them central with the bushings. 
Now, if the circle could be constructed in 


|the planing or milling fixture, it would be 


| holds a number of the parts, it will be seen 


best to adopt the circular bearing in both fix- 
tures; but, as the milling or planing fixture 
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same distances apart in upper and lower 
parts. 

As the edges were planed for a short dis- 
tance in the upper and lower parts, the square 
can be used for making the lines at right 
angle with the center line. After all the lines 
have been located, make a fine point with the 
center punch, being sure that the fine point 
is exactly in the center of both lines. Now, to 
prove whether the center punched hole is in 
the right position, take two pair of dividers, 
set the points of one pair for the greatest dis- 
tance, the other pair for the shortest distance ; 
then, after the point has been made with the 
center punch, try the points of the dividers in 
the fine center punched holes. If the points 
of the dividers do not spring either way, it is 
safe to conclude that the location is right. 
Next, from each of these points scribe acircle at 
least one inch in diameter, deep enough to 
support the point of the dividers; after the 
circles have been scribed, the fine point can 
be made deeper for the purpose of drilling. 
As the drilling proceeds, and before the drill 
cuts the required size, take the dividers and 
set one point in the line scribed, then set the 
other point as close as possible to the edge of 
circle made with the drill. Repeat this opera- 
tion at four different points. 

If the point of dividers does not come to 


aN WY), Rp. 
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half. Have the top 
surface finished, as 
lines are to be drawn 
locating bushings 
directly in line with 
the lower half ; also 
face off enough of 
the front edges of 
the upper and lower 
half to give room 
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Fig. 6. 











for the square in 

transferring _ lines Fig. 4. Section at A.A. 

across the fixtures. Bottom of Fixture Fig. 3. Plan 
Before planing the Box 


surface of the top 

half of the fixture, fit the screws for the hinged | 
part ; also have the stop pins J ./ in position, 
having them made with a shoulder to prevent 
them changing their original position. 

Have the surfaces bearing on top of these 
pins square. Next, fit the latch Hin posi- 
tion, so as to bring the two parts together 
and hold them in position. Have the latch 
fit so no play will exist between the two 
surfaces. When the two surfaces are together, 
surface off the top part so that it will be | 
parallel and true with the bottom surface for 
reasons explained further on. 

The next operation will be to make a size- 
plug for boring parts A K and angular sur- 
faces A A A A,shownat Figs. 1, 2, and 3, like- 
wise 5,6 and 7. The largest part of the size- 
plug will be for the outside diameter of the 
bushing fitting in KA A; the smallest diame- 
ter of plug will be for the part marked ¥ Z, 
Fig. 8. 

The object of this plug is to bore both ends 
K K alike. As the fixture is in condition to 
bore the holes in the ends K Ky, place the 
stationary rest on the lathe, then put the 
fixture on the centers, provision being made 
for keeping the fixture up and against the | 
live center. The dead center is removed for | 


that it would be a difficult job to bore the 


milling fixture circular. It is important to 


have both bearing spots alike in each fixture, | 


should the work be of such a nature to re- 
quire it. 

Next, clean the surface with emery paper, 
and wet with a solution of copper dissolved 
in nitric acid, to which a small quantity of 
water has been added after the copper is dis- 
solved. 

This treatment deposits a thin film of cop- 
per on the parts so wet, and allows lines to be 
seen plainly when they are drawn upon the 
surface. If it is 
If such 


Rub it over the surface. 
too strong, the coating will scale off. 
be the case, add more water. 

The value and use of this solution in ma- 
chine work is not known as well as it might 
be. One great advantage in its use is that 
after it has been applied water or oil will not 
affect it, as the lines are still sharp and bright. 

It will be found that, should any grease 
from the hands be left on the casting after 
filing or planing, the acid will take to the 
surface, but by cleaning the surface the solu- 
tion gives a brighter color. 


In locating the lines, make one through the | 


center of the parts K K both top and bottom 


boring. It is supposed that the jaws of the | of the fixture. From this line all others are 
stationary rest have been fitted down on the! drawn parallel and at right angles with each 


, 


turned part K K. The plug in the end to be 
bored is then removed, and the boring com- | 
menced. 

After the large hole is bored, proceed with 
boring the angular parts A A until the 


smallest diameter of the size plug will go in. 
To notice how the smallest diameter of the 
size-plug fits, the upper part of the fixture 
can be opened and the boring examined while 
he plug is in the Jower half. 


other, as the location of the bushings are such 
in the upper and lower half of the fixture ; 
also the points, calledlegs,shownat 1 LL L; 
also the adjusting screws J /. 

Now, in laying out these different points, 
start in the center of the fixture or bushing 
marked /’ /’ ; then with the dividers lay off 
the other distances, as shown now in this 
fixture. With the exception of the binding 


screws J J, the location of the holes are the | 


JIG. 


the edge of the circle made by the drill, the 
side of the hole which shows the greatest dis- 
tance from the one-inch line described, is the 
part to be cupped in a light manner with the 
Start 
drilling again, and try the dividers, as before, 
until the two circles measure equal distances 
apart at any four points taken with the di- 
viders, 

This method applies only to a fixture where 
work. 
Strict accuracy is not required in this class of 


cupping chisel made for the purpose. 


a slight error would not affect the 
work. Constructing fixtures accurately will 
be treated in another article. 
Lh iL, 


made of tool steel, hardened on the ends, and 


As regards the 
bearing points these should be 
the points rounded so as not to scratch or dig 
into the platen or surface which they are to 
be used on. Some claim that there is no 
need of hardening, but the writer differs for 
the reason that as they are the foundation or 
working points, they should be preserved. 

In a great many fixtures they cannot be 
hardened, owing to there not being any 
means of grinding them after they are in- 
serted in the fixture. 
should be made with a large bearing surface, 
and made of tool steel from the bar, without 
annealing, driven to a shoulder; in all classes 


In this case they 


of fixtures, and where grinding cannot be 
done, they should be planed resting upon 
the planed surface of the fixture, placed upon 
parallel pieces free from winding. 

After the fixture is completed, place the 
work inside of the fixture, close the upper 
part, being sure that it comes down on the 
stops J J. Adjust the latch // in position. 
As leeway exists between the work and inside 
of the fixture, a cupped stop, temporarily 
placed in one of the bushings /’, prevents the 





Fig. 5. Section at BRB. 


= 


work moving endways. While boring the 
hole for the shaft, the screws / J bearing 
down onthe parts marked H Z£, Fig. 8, pre- 
vent the work from opening while boring the 
hole, as will be seen in section, Fig. 4. 

The bushings are made so as to come near 
the surface of the ears of the bearing, both 
in the upper and lower half of the fixture, 
thus preventing the bearing from turning in 
case the gauge was not inserted in the bush- 
ing /’. The object of the writer in selecting 
this form of fixture was for the purpose of 
showing a form of box jig, and at the same 
time the amount of bushings required for a 
simple bearing as Fig. 8. 

= 
Cable Railways in Chicago. 





Chicago cable railways seem to be giving 
excellent satisfaction in their operation, and 
there will soon be important extensions of the 
system. ‘There is good reason for believing 
that it will be gradually adopted by most of 
the long lines. The cars are generally run in 
trains of from two to five. The speed being 
eight miles an hour, they afford compara- 
tively rapid transit. Stopping and starting is 
done very smoothly, and without reason to 
apprehend accident. The maximum speed is 
quickly attained, much quicker than with a 
single car drawn by 
horses. 

The motive plant 
is good in almost 
At 
first two pairs of en- 
gines, 24 x48’, were 
placed, the calcula- 
tion being that one 
pair would do the 
work, the other pair 
being always ready 


every respect. 


in case of an acci- 
dent. It was found 
that one pair of these 
engines were hardly 
sufficient for tho 
work and a pair 30" 
x60 put 
These are run ‘at 65 


were in. 
revolutions, and fur- 
nish ample power. 
At some seasons of 
the year, one of the 
smaller pairs is 
plenty large enough, 
and can be made to 
do the work at any 
time, as in the instance of a break-down of 
the larger pair. So one small pair will be 
kept for these purposes, and the other will 
be removed to another location, where power 
for similar purposes will soon be required. 
When the plant was first started, coal was 
used exclusively for fuel; at the present time 
the refuse from horse car stables is used. A 
small quantity of coal is kept incandescent 
at the front of the furnace, to avoid the pos- 
sibility of the fire getting entirely out from 
inattention. 
furnishes from one to two ounces of blast to 
the 
this fuel, which costs nothing, since it is a 


A fan driven by a small engine 


furnaces. ‘The boilers steam well with 


convenient way to get rid of it. 
——__—_«g@>oe—_—__—— 


About the time the ‘ largest steam hammer 
in the U. 8.” was erected some years since, at 
Nashua, N. H., an extensive high school build- 
ing was erected some 2,000 feet distant from 
the hammer. 

The concussion of the big hammer nearly 
destroyed the school house. The plaster on 
ceiling and walls was cracked in every direc- 
tion; the walls were also cracked, and the 
safety of the building seriously threatened. 


+ ele 


A mechanically inclined Frenchman has 
had constructed a bed which wakes him up at 
the desired hour by means of a chime of 
bells; then lights a candle, pulls off his 
night cap, and starts up a self-acting coffee 
pot. 

If the sleepy Frenchman don’t get up by 
the time coffee is ready, the bed rises bodily 
on end, and deposits its lazy occupant up- 
right on the floor. 
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The Mechanical Engineers at Chicago. 


The recent meeting of the American Society 
of Mechanical Engineers, at Chicago, will be 
'held in remembrance by those who attended 

it; not so much from any importance attach- 
| ing to the papers presented, as from the 
_ hearty Western welcome with which the visit- 
|ing members were received, and the prodigal 





/'manner in which they were entertained by 


| the resident members and by the citizens. In 
| these respects this meeting surpassed all pre- 
| vious meetings. There are many places of 
| interest to mechanical engineers in and around 
| Chicago, and these the badge of the society 
| answered all the purposes of a ticket of ad- 
| mission to. The local committee were indus- 
‘trious in the work of making the meeting a 
| success, and deserve praise for the manner in 
which they accomplished their ends. Excur- 
sions and banquets were tendered, in which 
many citizens not members of the society 
participated. The weather was pleasant, and 
with the facilities provided for seeing the city 
many Eastern members went home with a 
high opinion of the present greatness and 
future prospects of the Western metropolis. 

Of the papers presented, more than the 
usual proportion related to subjects not, 
strictly speaking, of an engineering character. 
But these papers were, judging by the discus- 
sion they brought out, of greater interest to 
the members present than those more specially 
relating to their work. Considered as an ad- 
dition to the literature of mechanical engin- 
eering, and taking the papers presented as a 
whole, the work of this meeting is not up to 
the standard of the society. 

One of the papers presented contained a 
proposition to organize a distinct section of 
the society to consider economic questions, 
which, so the writer appeared to think, might 
be considered as outside the primary objects 
of the society. Happily, we think, the mem- 
ers showed no inclination to move in the 
direction indicated. If a paper cannot be 
classed as'in a fair degree coming under the 
head of something with which a mechanical 
engineer in his legitimate work may need to 
be familiar, it should not be presented at a 
meeting of the society. If it can be so classed, 
it should be presented and discussed precisely 
as any other paper is. It cannot be expected 
that all members will be interested alike in 
any paper that is read ; if it comes to dividing 
up into sections to suit individual tastes it 
will require a good many sections and a good 
deal of engineering and financiering to keep 
the society going. If it is considered in the 
light of adding something foreign to the pur- 
poses of the society, it appears to be still 
more objectionable, at least until such times 
as the society has a surplus of funds in hand. 

The new rules, providing that only five 
minutes shall be allowed in which to present 
the salient points of a paper with which the 
members are supposed to have made them- 
selves familiar, through the printed copies 
previously furnished, worked well when en- 
forced. In one case, and that in the instance 
of a paper discussing educational topics, 
which could be much better understood with- 
out an explanatory synopsis than papers treat- 
ing intricate mechanical subjects, the author 
was permitted to occupy a half hour in its 
presentation. If any infraction of the five. 
minute rule is to be permitted, it should 
manifestly be in favor of such papers as re- 





with all matter of a purely business char- 
acter. 

The informal banquet tendered the7mem- 
bers after the first session was a very pleasing 
affair. The banquet at the Grand Pacific 
Hotel was unanimously voted immense; it 
was participated in by nearly four hundred 
people, including a fair number of ladies. 
Appropriate toasts were very happily | re- 
sponded to. 

The excursion took in the stock yards, the 
works at Pullman and the steel works at 
South Chicago. The stock yards and pack- 
ing establishments were mainly interesting in 
showing the magnitude of their works ; the 
Pullman works showed good examples o 
architecture, but the steel works excited the 
interest of the excursionists in that they had 
opportunity to inspect one of the best works 
of the kind in the world. Every operation, 
from the melting of the iron, which does not 
get cold until it appears as a finished steel 
rail, was watched with much interest. 

On Friday carriages ‘and steamboats were 
placed at the disposal of the members, and 
used for visiting manufacturing establish- 
ments, the ‘‘ Crib,” from whence Chicago's 
water supply comes, the pumping stations and 
other points of interest. Altogether, the hos- 
pitality of Chicago will be proverbial amongst 
mechanical engineers. 


re 


English and American Freight Rates. 





Thoughtful persons must have noticed 
within the past few months an unusual num- 
ber of articles in daily and weekly papers and 
magazines on the relations of railroad cor- 
porations to the general public, from promi- 
nent men who have not been accustomed to 
write upon such subjects. These articles 
have almost all been written from the corpora- 
tion standpoint. The well-known engineer, 
J. C. Hoadley, sends us a communication 
which appears in this issue comparing Eng- 
lish and American freight rates. The rates 
for short hauls in the ‘‘tight little island” 
are compared with trunk line rates in this 
large country. The longest haul Mr. Hoadley 
mentions is barely two-thirds of the distance 
across the State of New York by way of the 
Central or West Shore Railroads. Trunk 
line rates are based upon transportation with- 
out breaking bulk over three to five times the 
longest distance he mentions. But most of 
the rates Mr. Hoadley compares are for less 
than a hundred miles. This does not give a 
fair basis for comparison. It is almost like 
comparing the prices of a penny grocery 
with those of a large wholesale establishment. 
English freight rates, however, are exces- 
sively high, and both the press and people of 
that country are making strong efforts to have 
them reduced. Some time ago we mentioned 
in these columns a large manufactory in the 
interior of England which was moved to the 
seaboard at large expense, but the saving in 
freight would amount to enough in a very 
few years to pay the cost of the entire plant. 
If railroad corporations wrong the public 
in any way, and are arraigned before a court 
for the same, they would not expect to escape 
by pleading that the roads are a great public 
benefit. But the public are expected to ex- 
cuse all the offences of railroad corporations 


on that ground, 
-- ee 


Mechanical Wiseacres, 


At regular and frequent intervals some 
mechanical wiseacre makes, in his imagina- 
tion, the alarming discovery that there is a 
constant falling off in mechanical skill; that 
mechanics thirty years ago were much more 
competent than they are to-day, and that in 
this respect things are getting altogether bad. 
There is never an atom of evidence going to 
show that there is any truth in this statement, 
but a good many well-meaning men believe 
it, and proceed to set up ingenious theories to 
account for the assumed fact. Of all state- 
ments that receive almost universal credence, 
this is by odds the most stupid. Thirty years 
ago it was comparatively rare to find me- 
chanics who knew more about the trades they 
followed than was required to enable them 


to use the tools they worked with. When 
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stood out phenomenally, by contrast. At the 
present time all mechanics study literature 
relating to their trades, and many of them are 
close students of the principles of mechanics. 
But methods have been changed in thirty 
years, and a good deal of work that was done 
then by skilled workmen is now done by 
those who do not pretend, or at least more 
than pretend, to be mechanics. Machinery 
which requires only the attention of a small 
amount of special skill is made to do much of 
the drudgery formerly done by the mechanic, 
hence it is common to find a good many men 
working in the trades but not at the trades. 
These are ranked by the superficial thinker as 
mechanics, and compared with those of the 
‘* old times.’”’ The mechanic of to-day who 
has learned his trade is, as he should be with 
the advantages of better facilities and im- 
mensely better opportunities for reading and 
studying in the proper direction, much bet- 
ter able to follow it intelligently than he 
would have been thirty years ago. 

It would be just as reasonable, and quite as 
correct, to argue that business men were less 
proficient now than formerly, because they 
have come to make use of specialists in 
various departments of business; men who 
make no pretensions to an understanding of 
more than the particular part they do. But 
no one would believe this. 

Akin to the wiseacre who sees ruin in the 
waning abilities of the mechanic, is the one 
who, seeing things quite differently, but 
equally falsely, evolves the conclusion that 
machinery has done away with the need of 
skilled mechanics. Skill of a high order was 
never more in demand, and it will never come 
in any trade where machinery can do away with 
the necessity for it. 

As we have at different times pointed out 
there is danger that a disinclination on the 
part of manufacturers to take apprentices 
may make the supply of the right kind of 
mechanics scarce, but then the demand for 
them will be still greater. In any event they 
will be more skillful year by year as long as 
the world continues to grow wiser. 

ee 

The American Railway Master Mechanics’ 
Association, which holds its annual conven- 
‘tion in Boston, beginning next Tuesday, is 
one of the most practical and useful mechan- 
ical societies in this country. Many of the 
important railroad improvements, especially 
those in the line of uniformity and standards, 
owe their adoption to this Association. The 
reports of the various committees are pre- 
pared after making extensive inquiries by cir- 
cular, and are reliable and valuable. Discus- 
sions always bring out novel and useful facts 
about railroad shop practice and the use of 
particular devices on locomotives. 
alia oni 

The change of gauge of nine or ten thous- 
and miles of Southern railroad to the regular 
standard last week, was accomplished very 
smoothly. Traffic was suspended for a day 
or two on some roads, but the business was 
pushed as soon as the rails were changed, so 
as to make as little inconvenience as possible. 
This change is of the greatest importance, as 
it does away with the shifting of trucks when 
running cars from one road to another of dif- 
ferent gauge. 
will be ordered, and the repair shops of many 
roads will have extra work for a time. 


A number of new locomotives 


ae 


In our issue of June 12, the omission of a 
decimal point in the article ‘‘Soda Ash for 
Cleaning Boilers,” makes it read 80 of soda 
carbonate. It should be .80. 
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Literary Notes. 

A new sixteen page illustrated journal, 
named Tobacco, has just been started in this 
city by T. H. Delano & Co. It is devoted to 
the interests of retail dealers in cigars, manu- 
factured tobacco and smokers’ articles. It is 
independent, and proposes to keep dealers in- 
formed in those matters that lie nearest to 
their interests. The first issue is bright, 
and well edited. Subscription is 
Publication office 102 Cham- 
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og PIONS i 
(JE pisWERS. 


Under this head we propose to answer questions sent | 
us, pertaining to our specialty, correctly, and according | 
to common-sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer’s name and address. 
If so requested, neither name, correct initials, nor loca- 
tion will be published. 

(241) G. H. G., Silver Springs, N. Y., 
asks where he must apply to obtain a certificate as 
stationary engineer? A.—No certificate is neces- 
sary, outside of the large cities, for the State of 
New York. For marine or lake service apply to 
the inspectors of your district. In New York City, 
engineers’ certificates are granted by a police 
board. 


(242) E. W. P., North Abington, Mass., 
writes: I wish to work brass wire while it is soft, 
and then harden it toa spring temper. How can I 
do so? A.—We do not know of any method of 
hardening brass such as you wish. Spring temper 
in brass is obtained by a peculiar treatment during 
process of manufacture. 


(243) A. F. D., New Orleans, La., asks : 
Will a steam boiler generate more steam theoreti- 
cally, when set at ly ’ or 2’ lower at the back than 
at the front end? A.—No. 2. There are four double- 
flue boilers, 42’°x30", connected by four legs to four 
cylindrical boilers, 32''x30,so0 as to be heated by 
bagasse, with the assistance of forced draft. Now, 
according to my knowledge, the boilers being of 
equal length, the expansion and contraction goes 
on equally, so as not to affect the legs materially. 
Some one says that this action tends to loosen the 
legs, if not to crack the boilers. As this arrange- 
ment is to be put to practical purposes soon, I would 
ask your opinion. A.—Several forms of boilers are 
constructed in a similar manner. They are said 
to work fairly well, yet we should not advise this 
form of boiler. There is danger, in case of very 
sudden changes in temperature in double-flue or 
in cylinder boiler, that a rupture will be caused by 
unequal expansion or contraction. 3. In lining up 
engines, mills, etc., with sulphur, is not water com- 
ing in contact with the sulphur liable to injure the 
bed-plates? For instance, if the lining of a sugar 
mill be sulphur instead of cement, is not the cane 
juice, which is at all times liable to come in con- 
tact with the sulphur, capable of generating sul- 
phuric acid, which would soon eat away the bed- 
plate? A.—Pure water will not materially injure 
the sulphur, but the action of cane juice we have 
no means of determining. We should, to be on the 
safe side, use lead in place of the sulphur. 4. It 
you have it in mind, please recommend some good 
recent work on hydraulics or pumping machinery 
(steam); I mean a work that treats of the pumps 
of to-day, and not those of old. A.—Write to mak- 
ers of different kinds of pumps. Their catalogues 
contain much desirable informaton upon the sub- 
ject. 

' (244) C. S. B., Bennington, Vt., writes: 
Supposing something is sent to me from England 
by freight or express, and directed to me away out 
in the country somewhere, I having notice by mail 
that this something has been sent, and know that 
it must be dutiabie, but do not kuow on what ship 
or by what line it has been sent. How must I go to 
work to getit? A.—Write to the sender, and con- 
sult a custom-house broker. 


(245) J. McK., Winnipeg, asks how to 
work mushet steel? A.—Forge as in working ordi- 
nary cast steel, but be very careful not to heat hot- 
ter thana dullred. After the tool is shaped lay it 
down to cool, without hardening or tempering. 
When cold, grind and use. 


(246) L.T., Penn Yan, N. Y., writes: I 
am going to build a 16x24 engine for running a saw- 
mill. I wish to use steam with as much economy 
as possible. My cylinder will be of that kind that 
has a valve on each end. With the two valves con- 
nected by a rod, my steam ports will be 14" wide, 














%"' thick; bridges, %'’; exhaust ports, 14’’ wide, 
by 14%‘; steam lap, 34''; travel of valves, 334". Is 


this right, or would you suggest a change any- 
where? 200 revolutions per minute. A.—It would 
be better to make steam ports 15’’x11;'’; bridges, 
1”; exhaust port, 15''x21y" ; ’ 
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ing into cold water? A.—This is the method | 
usually employed. Try heating and cooling slowly, 
as in annealing steel. It is claimed by some work- 
men that this method is the best. 2. What is per- 
petual motion? A.—As generally understood, in a 
mechanical sens,e is, to put the matter in a simple 
form, a water-wheel which will pump back into the 


| pond all water consumed in running the wheel. 


In other words, a perpetual-motion machine is a 
combination of mechanical movements which will 
give out more power than is put into it. Such a 
machine is a mechanical impossibility, which no 
person with a fair knowledge of mechanical prin- 
ciples will believe in, or will waste time or money 
upon. 

(249) G., Baltimore, Md., writes: I have 
a 15-horse-power locomotive fire-box boiler situ- 
ated 100 feet from engine, which is connected by 
14" pipe, encased in asbestos and wooden box. 
Will carry about 75 lbs. steam. To what amount 
in horse-power of steam will pipe transmit, and 
what will be the loss by condensation, friction, etc., 
pressed in horse-power. Would the loss be suf- 
ficient to justify buying a small engine of 5-horse- 
power and boiler, and place each beside machinery 
to be run? A.—A rule tor determining radiation 
of heat from pipes may be found on page 438 of 
Nystrom’s Mechanics, thirteenth edition. With a 
well-covered pipe, the loss of conveying would 
probably not be as much as that caused by running 
two smaller engines in place of the one now used. 
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& Co., cor. Fulton and Dutch sts., New York. 


Foot-power Machinery, for workshop use, sent on 
trial if desired. W. F. & Jno. Barnes, Rockford, Ill. 


Improved Labor-saving Upright Drills, 20-in. to 
36-in., inclusive. Currier & Snyder, Worcester, Mass. 


**Morrison’s Practical Engineer.” A complete 
treatise Laps 6 7 on steam and general mach. Mailed 
on receipt of $1. W.A. Morrison, Box 373, Lowell, Mass 


Engine Lathes, Hand Lathes, and other fine tools, 
Assortment large; prices low. Frasse & Co., 62 
Chatham st., N. Y. 


Wanted—Capitalists or manufacturers to buy or 
make my patented automatic boiler leveling appa- 
ratus; correspondence solicited. J. M. Kramer, 
Maria Stein, Mercer Co., Ohio. 


For Sale—Books giving the wheels for cutting 
screws on any lathe, single or compound gearing, 
Price, 50 cents. D. J. Mallory, P. O. Box 29, Dayton, 
Campbell Co., Ky 

Bound Volumes of the AMERICAN MACGINIST for 
the years 1880, 1881, 1882, 1883, 1884 and 1885. These 
volumes are strongly bound in cloth, and will wear 
well. Price $3.50 each; express charges additional. 
AM. MACHINIST PUB’G CO., 96 Fulton st., N. Y. 


St. John Improved Self-adjusting Cylinder Pack- 
ing, for marine and stationary engines and locomo- 
tives; applicable to water, air, oil and ammonia 
pumps. For durability and minimum of friction, it is 
unexcelled. Send for pamphlet. Address, Bal- 
ance Valve and Piston Packing Co., room 58, 280 
Broadway, New York. 

Wanted—Numbers 1, 2 and 4 of volume IV., 1881; 
must be in excellent condition for binding, if soiled 
we cannot use them; for copies described as above 
we will pay 25c. each, and prefer to have the whole 
three if possible. Parties favoring us will kindly 
write name and address on wrapper. AM. Ma- 
CHINIST Publishing Co., 96 Fulton street, N. Y. 


Patent Binders for the AMERICAN MACHINIST, 
holding a complete volume (52 issues), simple, neat, 
durable. Price $1, prepaid, to any part of the 
United States by mail. To Canada or foreign coun- 
tries the price will be 75c.; purchasers pay express 
charges and customs duties. AM. MACHINIST PUB’G 
Co., 96 Fulton st., N. Y. 


‘Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 





travel of valve, 5°’; 
steam lap, 7;""; no inside lap. 


(247) W. L. E., Hamilton, N. Y., asks 


what is the difference in the so-called high-press- | 


ure and low-pressure steam? A.—We do not know 
of any pressure which is regarded asa limit be- 
tween high and low pressure Some marine boil- 
ers carry 15 lbs. per square inch, and there, over 
30 lbs. is regarded as high pressure. Certain rail- 
roads use 160 lbs. per steam gauge, and call it high 
pressure, regarding 130 lbs. as low pressure. In 
some experimental boilers, any pressure below 
300 lbs. per steam gauge is regarded as low press- 
ure, while high pressure is carried to 400 or even 
500lbs. 2..What is 5 lbs. low pressure equal to at 
high pressure? A.—The question is incomplete, 
and cannot be answered until more definite data 
is furnished. 38. How many fire and red brick will 
I need to set a boiler, flush front, 4’x14'? A.—Con- 


sult a boiler mason who is on the ground, and can 


tell by inspection of the conditions to be met. 


(248) W. J. T. asks if there is any method 
of softening copper better than heating and plung- 


using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
| economy in operating steam engines, and current 
| practice in testing engines and boilers. Price, $2, 

post-paid. Published by John Wiley & Sons, 15 
| Astor Place, New York. 














N. W. Russell is building a foundry at Vinton, Ia. 
Samuel Thomas, Birmingham, Ala., will build a 
blast furnace. 
The 8S. D. & W. S. L. R. R. Co. intend building 
shops at Dublin, Ga. 


George Gilbraith, of Muskegon, Mich., contem- 
plates erecting a machine shop at Washburn. 
An iron foundry will be erected at Spring City, 
Tenn. J. M. Barger, of Athens, will be manager. 
It is rumored that the Fall Brook Coal Company, 
of Corning, N. Y., will build iron works at Tioga, 
Pa. 
The Birminghan, Ala., Agricultural Works, with 
a paid in capital of $50,000, will soon be in opera- 
tion. 
Itis said that Franklin, Pa., is to have a $2,500,000 
oil refinery, which is not to belong to the Standard 
Oil Co. 

It is reported that Veasy & White will establish a 
large factory for grates and mantels at Birming- 
ham, Ala. 


Itis reported that the Deleware, Lackawanna 
and Western Railroad will build new shops at East 
Buffalo, N. Y. 

F. C. & V. P. Travers, 107 Duane street, New York 
City, contemplate erecting a brick factory on Fifty- 
second street. 

The Cragdale Woolen Mill, Talladega, Ala., will 
enlarge their plant, and, it is reported, will build 
a cotton factory. 


The Shickle, Harrison & Howard Iron Works, of 
St. Louis, will build a branch foundry for iron pipe 
at Chattanooga, Tenn. 


The Duquesne Steel Co., of Pittsburgh, will erect 
new Bessemer steel works at Port Perry. Capital 
stock, $1,000,000. 

J. H. Philips, of Canton, Ohio, and T. Woods, of 
New Orleans, La., will erect a new bolt and nut 
factory in Birmingham, Ala. 


It is rumored that the Dayton Coal and Iron Co., 
Dayton, Tenn., are making arrangements to build 
a 100-ton furnace at Spring City, Tenn. 


I. L. Ellwood & Co., of DeKalb, IIL, will shortly 
erect a rolling mill for drawing steel wire of ordi- 
nary sizes for making barb fence wire. 


New York people have bought a lotin Canaan, 
Conn., on which to erect immediately a factory for 
condensing milk by a new process. 

Irwin & McLaughlin, Rochester, Pa., have pur- 
chased the old Anderson Foundry, which they will 
repair and place in first-class order during the 
summer. 


The Pennsylvania Railroad has decided to pro- 
vide additional freight equipment to the amount of 
$200,000 ; also locomotive and passenger equipment 
to the amount of $800,000. 


The Union Nail Co., of Omaha, Neb., have bought 
the old nail works, and are prepared to manufac- 
ture nails of iron and steel. Capital stock, $250,000. 
Wm, Haven, manager. 


Gordon, Stroble & Laurau, Philadelphia, Pa., 
have completed a contract with the Columbus Roll. 
ing Mill Co., Columbus, Ohio, for an open-hearth 
steel plant. 


The Tanner & Delaney Engine Co., of Richmond, 
Va., are building an addition to their boiler works 
and machine shop, and will putin a large amount 
of new machinery. 

The Strange Forged Twist Drill Co., of New Bed- 
ford, Mass., has been incorporated. Capital stock, 
$15,000. William M. Bates, Edwin Dews, John P. 
Knowles, Jr., and Thomas Hart corporators. 


The Excelsior Foundry and Machine Shop has 
been incorporated at Birmingham, Ala., with E. R. 
Jones as president, O. E. Swarts secretary, and H. 
Houpt treasurer. 


The iron foundry previously reported to be 
erected by Joshua Regester & Sons, Baltimore, will 
be 100x350 feet, and will employ about 290 hands. — 
Baltimore Manufacturers’ Record. 


The firm of Warden & Mitchell, Germantown 
Junction, Philadelphia, manufacturers of boilers, 
tanks, gas holders, etc., has been dissolved, and 
the business is being carried on by Henry Warden 
as successor. 

The Clayton Air Compressor Works, Brooklyn, 
N. Y., employ 25 men 10 hours per day, and work 
until 4.30 Pp. M. on Saturdays, 
been made for reduction of hours or increase of 
wages. 


No demands have 


A co-operative planing-mill company has been 
formed by a number of practical mechanics, with 
a capital of $50,000, at Beaver Falls, Pa. The mill 
of Wareham, Dodds & Co. has been purchased, 
and will be refitted with new machinery. 


Aultman, Miller & Co., of Akron, Ohio, manufac 
turers of mowers, reapers and binders, have 
adopsed the eight-hour system in their establish- 
ment, with the understanding that itis only an ex- 
periment, and if successful will be continued. 


Operations have been begun for the establish- 
ment of a new foundry in Pawcatuck, R I. It is to 
be located on Mechanic street. and will be owned 
and operated by John McCullock and Frank Bur- 
dick, moulders in the employ of C. B. Cottrell & 
Sons. 


The Industrial Journal says: ** Work has com- 
menced on the new machine shop at Presque Isle, 
Me., and will be pushed to completion as rapidly as 
possible. The proprietor is Mr. Banfill, of St. 
John, who already has part of his machinery on 
the ground. 


Through an error which crept into our issue two 





McCullock & Burdick are building a foundry at 
Westerly, R. I. 

Welsh & Co. will erect a foundry and machine 
shop at Groveton, Ala. 





weeks ago we coupled the Quintard Iron Works 
with the firm name of W. H. Wallace & Co. N. 


Palmer, Jr., & Co., are proprietors of those works, } 


which are running ten hours a day, the wages hav- 
ing been increased. 


The Thomas Iron Co., of Pennsylvania, which are 
already the largest producers of pig iron in this 
country, will, in connection with others, erect two 
large blast furnaces in the vicinity of Birming- 
ham, Ala., at a costof about $1,000,000. 
has been subscribed. 


The money 
Among contemplated enterprises in Birming- 
ham, Ala., are bolt nut works by Thomas Phillips, 
of Akron, Ohio, and a cotton factory by C. McCam- 
mack,of Pennsylvania. Messrs. Dennis Long and 
Joseph Barnett, of Louisville, and others, propose 
to establish an iron pipe business on an extensive 
scale. 

Dean Brothers’ Steam Pump Works, Indianapo- 
lis, Ind., have issued “Catalogue No. 13” of the 
steam pumps. It is well printed and illustrated. 
They make pumps for almost every kind of serv- 
A list of eighteen places is given where 
their water-works pumping engines are in use, 
with capacities from one million to two and a-half 
million gallons per day. 


ice. 


The new shops of the Holland & Thompson Mfg. 
Co. will be located at West St. Paul, Minn., near 
the shops (now building) of the Minnesota and 
Northwestern Railroad. The factory will be a two- 
story brick building, 50x100 feet, and in connection 
there will be a foundry 25x50. The capital of the 
company is $75,000, and the works will give imme- 
diate employment to about 50 men, and eventually 
to 100 

The Boston Commercial Bulletin says: **The Dus- 
tins, of Dexter, Me., think strongly of establishing 
a large foundry and machine shop on the line of 
the Bangor and Piscataquis Railroad in Foxcroft. 
The stock will be readily taken up. The works 
will cover three acres of ground, and $40,000 will be 
required to carry them on. If they are established 
the railroad company will move thither all their 
works for repairs and building new cars. Also the 
manufacture of road machines on a large scale will 
be carried on.” 

Au addition of 30x40 feet is soon to be put on the 
machine shop of Baxter D. Whitney’s factory, Win- 
Mr. 
Whitney has just put on the market a 40-inch and a 
48-inch 8-roll planing machine, thus increasing the 
feeding capacity. All gears made here are cast, 
and in moulding them they are drawn through 
templets in a special moulding machine, and thus 
a gear is obtained almost as perfect as a cut gear. 
A new 42-inch scraping machine among Mr. 
Whitney's latest articles put on the market.—Bos- 
ton Commercial Bulletin, 


chendon, Mass., to be used for a tool shop. 


is 


W. P. Davis, North Bloomfield, N. Y., writes us: 
“ We are just finishing a lot of 50 of our drills and 
key seaters, and have now under way a new lot of 
100 machines. Sales have been light for past 30 
days, but have been having a very fine trade, es- 
pecially on our heavy 20' drill, that is taking well 
with both dealers and users. We have no trouble 
with our help as to wages or hours of work,and think 
if employers and employes would come together 
and frankly talk over all business matters, there 
would be but few strikes throughout the country. 
A misunderstanding is nearly always the cause.” 


The firm of Henry R. Worthington, of New York, 
have issued a new edition of their-pamphlet en- 
titled ** The Worthington Steam Pumping Eugine,” 
which was originally designed for circulation at 
the Centennial It is historical and 
descriptive. Considerable new matter has been 
added, notably some fine engravings and a de- 
scription of the Worthington High-Duty Engine, 


Exposition. 


whichwe illustrated a few weeks ago. Worth- 
ington compound condensing engines, of 


large capacity and power, have been erected in 
nearly 300 pumping stations, with an aggregate 
daily pumping capacity of a million gallons. Be- 
sides these, over 20,000 non-expanding and com- 
pound engines, from small capacity to several mil- 
lion gallons a day, have been constructed. 


The Industrial World says: **The Chicago Steel 
Manufacturing Company, a new manufacturing 
enterprise at Hammond, Ind.,is erecting a nail fac- 
tory, which will be 336 feet in length, and 120 feet 
in width, and will contain 150 nail machines. The 
plant will be supplied with three furnaces for heat- 
ing nail plate, two Hamilton-Corliss engines, and 
four batteries of grindstones, 14 in each battery, 
with other necessary appliances. The nail factory 
will be constructed of pressed brick and corrugated 
iron. The bluing house will also be constructed of 
brick, and will contain one bluing and one anneal- 
ing furnace, and will have a separate engine, so 
that it may be run independently. The works will 
have a 22-inch nail-plate train for rolling nail 
plate, which will be driven by a 36x44-inch engine 
with direct connection, also two large gas furnaces 
for heating the blooms, and three pairs of shears. 
The building containing this part of the plant is 
situated at the south end of the nail factory, and 
will be 80x200. Another building, composed of 
brick, will contain a train of rolls for rolling 
the slabs blooms from the ingot. =Immedi- 
ately south of this building will be one T-shaped, 
with iron roof, which will contain three 20-ton Sie- 
mens-Martin steel furnaces. In addition to the 
foregoing, there are also a machine shop, a black- 
smith shop, a cooper shop, etc. The works have a 
frontage of 1,500 feet on the Calumet river, and are 
located on 35 acres of ground, and have exceptional 
railway facilities. They will have a capacity for 
1,500 kegs of steel nails per day. They are being 
built under the supervision of General Torrence. 
Mr. Marcus M. Towle, of Hammond, is president 
of the company, and General Joseph T. Torrence 
is vice-president and general manager. The offices 
of the company are in the First National Bank 


or 





building in this city. 
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Machinists’ Supplies and Iron. 


NEw YORK, June 3, 1886. 

There has been no improvement in the demand 
for iron, and the situation remains the same as re- 
ported in our last issue. 

In American pig, Standard Lehigh brands are 
steady, but in some ouside brands there is a tend- 
ency to sell. We quote Standard Lehigh and North 
River brands $18 to $18.50 for No. 1 X Foundry; 
$17 to 17.50 for No. 2; and $16 to $16.50 for Grey 
Forge. 

Scotch Pig—Without quotable change; dull. We 
quote Coltness, $20; Glengarnock, $19; Gartsher- 
rie, $19.50; Summerlee, $19.50; Eglinton $17.50 to 
$18; Langloan, $19.50,and Dalmellington, $18.50. 

Copper—Dealers and manufacturers are well 
stocked. Demand very light, and the price of Lake 
has declined to 10c. 

Antimony—Moderate demand. 
Cookson’s, 874¢. 

Lead—Dull. Western, 4.65c.; some Chicago sales 
at 4.55c., and St. Louis for 4.50c. 

- in—T here has been a decided advance. 
22c.; Straits and Mallacca, 21.95c., cash. 


* WANTED * 


** Riuation and Help’ Advertisements, 30 cents a line 
for each insertion under Ps head. About seven words 
make a line. Copy should be sent to reach us not later 
than Wednesday morning for the ensuing week's issue. 


Hallett’s, 834c.: 


Banca, 





Wanted—Position as foreman of mach. shop; ex- 
perienced in machine and tool building; ref. Ad- 
dress West, AM. MACHINIST. 


Wanted—A thorough mechanical draftsman and 
designer, who is well up on locomotive work ; must 
have had experience and good education. Address 
Box 14, AM. MACHINIST. 


Wanted—A young man of good address and thor- 
oughly posted on steam boilers, engines, pumps, 
etc., as salesman. Address Box No. 476, Philadel- 
phia Postoffice, Pa. 

Wanted—A first-class foundry foreman, who’is 
capable of handling men, understands the mixing 
of iron and a foundry in all its details; must have 
good references. Actress Iron, AM. MACHINIST. 


Wanted—First-class practical mechanic and man- 
ager wishes to correspond with parties in need of a 
foreman or supt. of machine works; first-class 
references given. Address Box 13, AM. MACHINIST. 


Situation Wanted—As superintendent, foreman, 
or any position of trust in agricultural or thresher 
manufactory, by a thoroughly experienced man; 
best of references. Address 8. Adams, Brantford, 
Canada. 

Wanted—A first-class man having from $5,000 to 
$10,000, to take position of assistant superintendent 
of large foundry and machine shop in a city of 

* 200,000 inhabitants; must have satisfactory refer- 
ences as to business and mechanical ability. Ad- 
dress A. B. Bowman, 823 N. Second st., St. Louis, Mo. 


Wanted—By a practical iron and brass foundry- 
man an opportunityto engage as partner in the foun- 
dry business, or in machine and foundry business ; 
have been 18 years manager, and can give and will 
expect the best of references; can furnish some cap- 
ital. Address Iron Foundry, Box 12, AM. MACHINIST. 


Wanted—Foundry foreman wants position ; is 35 
years of age, and has had 11 years’ experience as 
superintendent of foundries on large variety of 
work and management of men; can give first-class 
reference, and good reasons for wishing to leave 
present position. Address ** Energetic,” AM. Ma- 
CHINIST. ae 

Wanted—A practical man as foreman ot ma- 
chine shop; one with strictly temperate habits, in- 
dustrious, accustomed to handling men, and expe- 
rienced on automatic and plain engines, blast fur- 
nace, architectural and iron house work, locomo- 
tive and general repairs; none other need apply. 
Address, st ating experience, reference and salary 
expected, **Manufacturer,” AM. MACHINIST. 

Wanted—Foreman for printers’ machine shop; 
aman capable to superintend repairs of all kinds 
on presses, cutters, etc.; also general jobbing and 
constructing; one with’ some cash can have inter- 
est; business has been established several years; 
has’ good run of trade; modern tools in shop, and 
experienced men only employed; references re- 
quired. Address “ Printers’ Machinist,’ Am. Ma- 
CHINIST. 


y MISCELLANEOUS WANTS +}. 
Advertisements wiil be inserted under this head at 
35 cents per line, each insertion. — 





TheCrescent Steel Tube Noraper & is iia Cres- 


cent Mfg. Co., Cleveland, Ohio. 


Steel stamps, stencils, burning brands, and brass 
checks. ‘T. M. Parker, Hartford, Conn. 


Tabor indicators; one pair in box, with full set of 
springs; all in good order; $100 cash, or separate 
at $50. ‘Address B., Box 99, AM. MACHINIST. 


To rent, with machinery, tools and fixtures, new 
brick shop, with water front, near New York; fine 
location for doing marine engine work. Address 
Box 15, AM. MACHINIST. 

Sen! for estimates of high-speed compound en- 
gines for stationary and marine service. Crist 
Engine Works, 140 Baxter street, N. Y. 

Useful information steam users and engineers 100 
page book on care, etc., of boilers. Send 25cents in 
stamps. J. N. Mills Pub. Co., 30 Vesey st., N. Y. 


Special tools and machines for mfg. designed and 
built to order; mechanical and Patent Office draw- 
ings. Weston & Smith, Syracuse, N. Y. 

M. Martin, manufacturer, P. O. Box 285, New 
Brunswick, N. J., will contract for the manufacture 
of articles in brass and other metals (stamped or 
turned), and dies and tools for making same; also 
patent novelties, electrical inventions, special ma- 
chinery castings, etc.; estimates cheerfully given. 


For Sale—A well established foundry and ma- 
chine shop, including lots, buildings, machinery, 
satterns, and stock on hand, situated in Logan, 
locking Co., Ohio; will sell on easy and satisfac- 
tory terms; reason for selling—old age and ill 


BRADLEY'S vezcH™ 
HELVE 
HAMMER 


Combines all the 
best elements es- 
P sential in a first- 
class Hammer. 
r Has more good 
points, does 
more and 
better work 
and costs 
less for re- 
pairs than 












Established 


any other Hammer inthe World. 


BRADLEY& CO. Syracuse, N.Y. 
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THE BROWN HAMMER 
STRIKES A BLOW WITH 

DOUBLE THE VELOCITY That it Raises The Hammer. 

A NEW MOVEMENT! SEND FOR DESCRIPTION. 

KNOWLTON MFG. CO., King St., Rockford, III. 


BEAUDRY’S 
also GHT CUSHIONED 


POWER 
HAMMER. 


The success of our 
Machine is the best 
guarantee of its 
value. Only Machine 
with Double Helve. 
-/Does more and bet- 

4 ter work with less re- 
pairs than any other. 


BEAUDRY & CUNNINGHAM, Boston, Mass. 




















MASSEY’S 


Instantaneous Grip 


E. K. & PATENT 


VISES, 


NO SCREWING. 


rT. Cc. MASSEY, 
Chicago. 81 John St., New York, 











50 Per Cent of 
time and laborsaved 
by using this solid, 
strong, durable, quick- 
working Vise. Has the improved 
taper pipe, and_ other attach- 
ments. Sold by the trade. Send 
for circular, 

MELVIN STEPHENS, Prop’r. 
Office, 41 Dey St., New Tork. 


sm ov CATALOGUE OF TOOLS 


and Supplies sent free to any address on receipt of ten cents 
in stamps (for postage). 















Chas. A. Strelinger & Co., Wood Ave,, Detroit, Mich. 





health. Apply to R. Belt, Logan, Ohio. 
GEO. 





WATER WORKS PUMPING 





95 LIBERTY S8T., 
NEW YORK. 


ENGINES A SPECIALTY 


F. BLAKE MANF'G C0. 


BUILDERS EVERY VARIETY 
OF OF 





rwoursum 42 wonTon 


44 WASHINGTON ST., 
BOSTON. 

















AMERICAN MACHIN ist 


BUILD 


WATER WORK), 


ENGINES 


cain 19, 1886 


THE DEANE STEAM PUMP 00, HOLYOKE, ‘MASS, 


AND 


STEAM = PUMPING 


MACHINERY. 


Send for Suenbeae No. 18. 








THE M. T. DAVIDSON IMPROVED STEAM PUMP 
aia sane ED avinson Team Pump Company. 








wa BEST PUMP “iaund™ 








PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N.Y. 
NEW ENGLAND OFFICE, 51 OLIVER STREET, BOSTON, MASS. 





THESE a ae EMBRACE ALL BRANCHES 
F STEAM ENGINEERING. 

The imine argument in favor of their great worth, is that 
they are writtenin PLAIN English, andin PLAIN figures, and 
illustrated with PLAIN cuts. 

ROPER’S PRACTICAL HANDY- — FOR 

ENGINEERS AND FIREMEN 
Consisting of the MOST POPU aga works on Steai- Engineer 
ing ever mi ri this country 
TLES AND PRICES. 


Young aethina’ 0 eee $3 00 
Catechism of High-Pressure Steam-Engines..... 2 00 
Questions and Answers for Engineers........... 3 00 
Hand-Kook of the Locomotive .................. 2 50 
Care and Management of the Steam-Boiler...... 2 00 
Hand-Book of Modern Steam Fire-Engines...... 3 50 
Instructions and Suggestions for Engineers and 
I A i ore rey scene s/o0sid'e 6 aSi3% 2 00 
MOWAT BTIIMBLO FIOOOEE. 06 ccs ccsecctes seccses 50 
MRMIROGTO TUMMOYHOON 26 8c eniscccccesccctees 8 50 
Hand-Book of Land and Marine Engines. ...... 85 
Use and Abuse of the Steam-Boiler.. i alee 2 


For sale by all Bookseilers, or sent to any address, post paid, 
on receipt of price. EDWARD MEEKS, Publisher, 8. E. Cor. 
Walnut & 10th Sts, Phila., > a. Des scriptive circulars mailed tree. 












GUILD & GARRISON, 


BROOKLYN, N. ¥. 


STEAM PUMPS, 
VACUUM PUMPS, 
AIR COMPRESSORS. 






SEND FOR CATALOGUE. 














EMERY-WHEEL TOOL CRINDER. 








8 SPRINGFIELD 
Four Sizes GLUE $ a 
Guaranteed porioneig me 


Satisfactory Rarromig Mass 









Write 
for 
Tllustrat- 

ed 
Circular. 


Pat. Sept. 
25, 1883. 


Water runs on wheel and 
prevents beating 





PATENT UNIVERSAL SCREW-CUTTING, CENTER, DEPTH, 


See eco, WIST DRILL GAUGE. 


J. WYKE & CO, 
Fine Machinists’ Tools, B, BOSTON, MASS. Send for Circular. 


((TEWART'S \ 


| One 
rea PAIN 


C°LIRS RED AND BROWN 
For painting ROOFS, +t ACTORY and FARM BUILD 
INGS. FENCES, TRON WORK, EXPOSED BRICK 
WALLS, &c. Made of Pure Linseed Oil and highest 
grades of Iron Oxide. Send ~e -? ular. Address 
W. H. STEWART, 
74.C ortiandt Street, New York. 
READY ROOFING, for new roofs. 


























DELAMATER DUPLEX STEAM PUMPS, 


FOR ALL KINDS OF SERVICE. 





MANUFACTURED BY 
Cc. H. DELAMATER & CO., 


(Delamater Iron Works) 16 Cortlandt St., N.Y. 


FOR SALE AT A BARGAIN. 


A well established and good paying machine sho ; 





and foun including buil 
and pte ag in’ Leadvil lle, Cae 7 
ness will be carried on until sold, thus at once 
giving a profitable trade to the purchaser. Address, 
A. FALKENAUDU, 
Care of — Mfg. Co., 
cranton, Pa. 
Cute: reason for selling, ill pay 








FIRE AND WaTER-PROOF BUILDING FELT, 
FIRE-PROOF PaINnTs, STEAM PACKINGS, BoILER 
COVERINGS, ETC, 


Samples and descriptive Price List free by mail. 
H. W. JOHNS M’P’G Cd., 87 MAIDEN LANE, N.Y, 


« CHICAGO, PHILADELPHIA, LONDON. 





IF YOU WANT A STRONG, ECONOMICAL 


Ei IN G TIN 5. 


Either Horizontal or Vertical, 

For steady every-day and all-night service, and 
at a Low Price, write to 
Goo KEKE & cCco., 
22 Cortlandt St., New York, 





Twelve hundred Engines in use ‘Sian, ME Tite. 





THE 
HENDEY 
MACHINE 


COMPANY. 


SEND FOR CATALOGUE 


PLANERS, 
SHAPERS, 
DRILLS, 
ETC., ETC. 














BETTS MACHINE COMP’Y, 
WILMINGTON, DEL., 


Metal - working Machine Tools 


OF SUPERIOR QUALITY, 
FOR USE IN 


MACHINE AND RAILWAY SHOPS, 








nr 


| a... 
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- NIGHOLSON FILE Co., | 


SOLE MANUFACTURERS OF 


FILES AND RASPS 


HAVING THE INCREMENT CUT. 
Also, FILERS’ TOOLS AND SPECIALTIES. 


“6 Nicholson File Co.’s Files and Rasps, ** Double Ender ’’ Saw Files, ** Slim ’’Saw Files, 
* Racer ’’ Horse Rasps, Handled Rifflers, Machinists’ Scrapers, File Brushes, File Cards, 
Surface File Holders, Vise File Holders, Stub Files and Holders, Improved Butchers’ Steels. 


Manufactory and Office at PROVIDENCE, R. = oR S.A. 


THE HANCOCK INSPIRATOR. 
THE STANDARD 


BOILER FEEDER FOR ALL CLASSES OF BOILERS. 








Bren 








AMERICAN MACHINIST 





ill 






















UNION STONE COM PANY, |* 
“math Norwalk, Conn. 
38 & 40 Hawley St. ’ Boston, Mass. REDUCED PRICE OF LE COUNT'S 
eae ae = HEAVY STEILDOQ .< 
EMERY-WHEEL 3 No Inch. Price. 229 em 
GRINDING Bp bone 98... RRS = 
MACHINERY, SS os.clesl: lo BEST SS 
EMERY WHEELS gay. Shenker Bt Ostia 
Su | b...-..78.. Ogos 9 ts 
AND TOOLS. ass 6 mn Patent 70 9 <8 3 ad 
Bee etic! vole Rs A 
MACHINERY o2g 2-1 bs Seis p Eo 
“ ft 2 ee 9 SaaS 
FOR ES 1 S136 10 BBS F La 
POLISHING, Sogo 12....9 1.20 55° egy 
WHEELS, PO! ogg M48 baa od B 
HEELS, POI- ont is--.$ +... 3 aes 2 ae 
ISHING BELTS, 25° 16.0003 12221 e0 Bee 8 ES 
ail r > is $1 alte gee B 
POLISHING Ad 5 3.25 ER 5 & > 
BUFFS, AND 2 Fuilsct of 0 ) #23. 60 ra A 2 Ga 
bd 4 | a 20 (ext )5 4.007055 = 
ALL SUPPLIES | & stiext)6 ..8.00 "A @ 
LE ING) } One Small Set of 8—b hes to 20 i Ts Mu 
i pel | One S¢ ae 12. i l- rid en proche edie i 1- 3 in. ‘to. 4 in. 32 
aeuxcteo. | William Barker & Co. 


PLATERS’ 


SUPPLIES. MANUFACTURERS OF 








OVER 75,000 IN USE. 


Send for Circulars and Price Lists. 


THE HANCOCK INSPIRATOR CO. 


OFFICE, 33 INDIA WHARF, BOSTON, MASE. 


HE NEW “GRESHAM” 
Automatic 


Re-Starting 


“Invaluable for use in Traction, Farm, Portable Ma- 
& rine and Stationary Boilers of all kinds. 
|] N requircd. Water supply very difficult to break. 











PATENT 
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Sy terruption to feed from any cause.” 


&@" Send for Catalague. 


Reliable and Cheap. 





Sole Manufacturers in the United States wn Canada, 


NATHAN MANUFACTURING CO. 
Nos. 92 and 94 Liberty Street, New York, 








Established rae 1874. 


CLEVELAND TWIST DRILL CO. ' 


d 26 West Street, Cleveland, 0. 
vo gaat Street, New York. ay 





85 Queen Victoria St., London, Eng.,; 
ROOTS’? JOSEPH DIXON CRUCIBLE CO, 


Jersey City, N. J., 
Force Blast Rotary Blower. MANUFACTURERS oF 


FOUNDRIES, SMITH SHOPS, PNEUMATIC 
BES, VENTILATION, ETC. | 


i & 


SLOW SPEED 





POSITIVE BLA 
ERFEGTLY TBALANCED, Le —— 
Best Seahamteas Construction. (View of Works.) 





tor, Belt Grease, Crucibles, Plumbago Facing, &c. 


P.H. & F.M, ROOTS, Manufacturers, 
CONNERSVILLE, IN 





S. TOWNSEND, Gen, Act. ) 9° Cortlandt St. may & Compares 
Improved Screw Cutting 


COKE & CO, Selling Avts, NEW TORE, 


In Writing, Please Mention This Paper 


Foot or Power Lathes 





F ITZGERAL p’s Boston MAcHINIsT. 18mo, cloth.$ .75 
CHORDAL’ 8 LETTERS TO MECHANICS, &C. 12mo. 2.00 
THURSTON’S MATERIALS OF CONSTRUCTION. BVO. 5. 
THURSTON’S FRICTION, IN MACHINERY, &c. 
Ne FP a eek 
WEstT’s FouNDRY Practice. 12mo, plates.. 
WEst Mou LDER’S TEXT-BOOK. 12mo0, plates... £ 





Presses and Machinists’ Tools 








McCorp’s PractTicaAL MECHANISM &8vo........ 5.00 and Supplies mailed on appli- 
Ww _— ES AND RECIPES FOR MECHANICS AND cation. Lathes on Trial. 
NGINEBRS...... 222-202 0000ceccseerecsecee 2.00 
aemeney" s ART OF Saw F ILING 18mo, plates. 1.00 w= _ 167 W.Second St., Cincinnati.o 
OLLY’S 18mo, plates. %5 
BALDWIN’s STEAM HEATING FOR BUILDINGS..... 2.50 LIGHT MACHINERY BUILT T0 ORDER 
CROMWELL’s TOOTHED GEARING, &c. 12mo.... 2.00 
CROMWELL'S BELTS AND Puu.eys. 12mo...... 2.00 AT SHORT NOTICE AND 
SINCLAIRS’ LOCOMOTIVE ENGINE RUNNING, XC. SATISFACTION GUARANTEED, 
12mo 2.00 





THURSTON's St ATIONARY STE AM ENG INES. 12mo. 1.2 
GRIMSHAW’'S STEAM ENGINE CATECHISM. | 
Published and for Sale by 


JOHN WILEY & SONS, 15 Astor —_ N.Y. 


EDMUND MILLS, 


Successor to Pennington & Mills 
8 Dey Street, Jersey City Heights, N. J. 


Facilities for manufacturing small work in quantity. 


HALL 


i. UPLEX PISTON PUMP 


= 4 ian) Simple, 
em IT 




















Durable. 
Efficient. 


HALL STEAM PUMP (0., 


91 LIBERTY ST., NEW YORK. 















mits 


No handles | 
Capa- | 
P’® bility of restarting automatically immediately after in- | 


| 
| 


| 


| specially adapted to light work in machine shop, 
| tool grinding, etc. 





Pencils, Graphite Grease, Graphite Perfect Lubrica- 


Catalogue of Lathes, Drill! 


B. CRINDING MACHINE. 
1’’ Shaft. Takes Wheels to 14” diameter. 
Countershaft with hangers or in machine. 


IRON AND BRAGS WORKING MACHINERY, 


140 and 142 E. Sixth St., Near Culvert, 


Is 


CINCINNATI, 0, 
SEND for CIRCULARS and PRICES. 





HITE’S FLEXIBLE METALLIC FILLET 


ow use of Pattern Makers. Sizes 14 to 1 In. 


WARD WHITE, 44 N. 4th ST,, | 














—" 
36" sl” A ‘| Send for 

Circular & 

{ arg 












SMOOTH 


INSIDE & OUT. 
WORKS a a 


WAT? SPECIALTY. 


Conn? POND ENGINEERING CO, S*,fou%* 


Solicited. 
PRIC rs Or 











CRANK PLANERS 


Superior Design & Workmanship, Extra Heavy (1500 lbs.) 
DOWN, ANGULAR AND CROSS-FEED, 
TO PLANE 12x16x15. 


THE R. A. BELDEN C0., DANBURY,CT. 

















==asEND FOR curs AND OUReaa= 









| NEW 16-IN, ENGINE LATHE, | 


THE MULLER MACHINE TOOL CO., 182 W. PEARL ST., CINCINNATI, 0. 








Greenwood’ 6 Universal Planer Chuck. 


For Straight, Curved (Concave or Convex), or 
a Angle Work. Used on any Pianer with Cross 
feed for Links, Wedges, Keys, ete. 
sable for Builders and 
Mechanics. 


Indispen- 


Locomotive Master 

















tb 











Circulars with full description on application. 
L. B. FLANDERS MACHINE WORKS, 
Pedrick & Ayer, Props., Philadelphia, Fa. 
WHY THIS IS PUT HERE! 
For the reason that if you are 
interested in raising water or other 
liquids by steam power, we wish to call NEW PULSOM ETER 
your attention to the j 
B.. THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. PRICES LOWER THAN ANY OTHER, 
» More Efficient, Simple, Durable, and more Economical, both as to running 
xpenses and repairs, than any other Steam Pump. 
mn! or weit for on ne 23 ee ee aa laa Book containing Full Particulars, Reduced Net 
PULSOMETER STEAM PUMP CO., 83 JOHN STREET, N. Y. 
HE ()NLY PERFECT” 
‘Joshua Rose's Great ‘Treatise on | THE ONLY PERFECT 
Steam Engines. | BUFFALO 
Just PUBLISHED. 
C1 A, E 
bed Lea 


‘ 
| rIinne 
asa 


“Moderr 


ae 


The Lightest, Strongest, 





An Elementary Treatise upon the Steam Engine pf ot nin Most Durable, Easiest 
Plain | Language, for use in the Workshop as weilas th Jrawing Working, and 1n every wa 
Office; Giving Full E xplanations of the Construction of Modern THE aM . y y 
Steam Engines; lacludiog Diagrams showing their actual Overa _ at 
tion ; Together with complete but Simpl Explanations of the 
Operations of Various Kinds of Valy Val lotions, Link Portable Forge Made, 
Motions, etc , thereby enabling the Ore iin ary Engineer to clearly 
Understand the Principles Involved in their Construction and 
Use, and to Plot out their Movements upon the Drawing Be onre 
By JOSE 4 ROSE. M.E., author of “The Complete Pra tic al Ma = B ff | F g ¢ 
chinist.’ ’ Illustrated by 422 engravings. In one vol , 4to, 320 pages = ll a 0 or é 0., 


Price, $6.00, free of pos stage toany ¢ address in the world. 
crn An Plustrated Circular. 8 pages, 4to, giving the 
Conte nts of this remarkable Book.will be sent free to any 
one who will furnish his address. 
HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS, 
810 WalnutSt., Philadelphia, Pa.U.S,A. 


BUFFALO, N. ¥. 








Worthington 
Independent 
Condenser. 


Efficient, Safo and Inexpensive. 
HENRY R. WORTHINGTON, 


New York, Boston, Cincinnati, 
c hicago, St. Louis, 
San Francisco. 





The BERRYMAN Patent 


FEED WATER 
eater & Purifier, 


MANUFACTURED BY 
]. B. Davis & Son, Hartford, Conn. 


This heater has been in constant use 
over ten years. None have ever re 
quired repairs. Gives the highest re- 
sults attainable by the use of exhaust 


fe. steam. 


BENJ. F. KELLEY, Agent, 


| 9! LIBERTY ST., NEW YORK. 
Philadelphia Office: 


JAMES § BERRYMAN, 125 N. Fourth St, || 


published, 





Circular just 


Send for 




















| Pe 








MERITS PROV. 








Oneida Steam Eneine r Foundry Oo. Oneida, N. Y. 


Manufacturers 
of all kinds of 


CHUCKS 


LATHE 


No. 00. 
“ 


FOR 





ND DRILL 





Under Westcott’s Patent. 


Capacity | Little Giant Improved. 


-holds 0to inch. | 


Oo 4 

i Cte 

<2 an gz = 
0 te.4 os 











SHEET wera | / 
PUNCHES. [omndi 
FORGED ~ a pol 
SCREW _f 


PUNCHES. 





A. L. HENDERER, 





SURRY METAL PUNCH, 





—— MANUFACTURD BY —— 


, ROLLER _TY8t EXPANDERS.| 








WILMINCTON, 
DELAWARE. SCREW W PUNCH 











J.C. HOADLEY, 
IVIL AND MECHANICAL ENGINEE 


and Expert in Patent Causes, 
28 STATE STREET, ROOM 28, BOSTON, MASS. 


Wuuu-WORKING MACHINERY 


For Planing Mills, Fur. 
niture, Chair and Cabinet 
Factories,Oabinet Works 
andGeneral Wood-Work- 
ing. Send Stamp for Il- 
lustrated Catalogue to 


ROLLSTONE MACHINE 00., 
45 Water 8t., 
FITCHBURG, MASS 


SHANA fACKIT 


For ms and Power, 
i’, 8’ and 10” Stroke. 


Adapted to all Classes of Work 
to their capacity. 


CIRCULARS FURNISHED, 


BOYNTON & PLUMMER, 


Worcester, Mass, 




















Rarnes’ Fovot-Power Machinery. 


Complete outfits for Actual Workshop 
usiness, ad what a customer says’ : 
“Considering its engactie on and the ac- 

curateness of your Lathe, I do 

not see howitcan be produced at such 
low cost. Ra velocipede foot-power 
is simp ant. I cap turn steadily 
for a w f ay ape at night feel as 
little tired as if I had been walkin 

around.” Descriptive Catalogue and 

Price List Free.W.F.& Joun BARNES 

Co, Address 1995 Main St.,Rockford, a 

































Lis CHICAGO New York 


13 1017 So.Jefferson St. 





ee 








| 








Lubricate Your Engine Cylinders 


mn perfectly, gain power and 

save oil by using our Patent 

Automatic Sight Feed Lubri- 

p cators, showing oil as it 
enters, drop by drop. 


The Seibert Cylinder Oil Cup Co. 


MW. A. ROGERS, Agent for New York. 
19 John Street, New York. 





Jiaving greater facilities for 


—GEAR CUTTING — 


than we need at present, we are prepared to cut 
accurately and with dispatch, all sizes of Spur and 
Bevel Gears, 


from the Smallest to 30 inches Diameter. 


§, ASHTON RAND MPG. €0,, "asters, na" 


rue TURRET & SPEED 
LATHES 


BRASS 
FINISHERS’ 
TOOLS, 
CACE 
MACHINE 
WORKS, 
WATERFORD, 
NEW YORE. 


A UNIVERSAL WRENCH, 
BAUER’S PAT. 















SELF-ADJUSTING, 
Y  sKL¥-qRippine, 
SELF-ACTING 
WRENCH, 
and 

TONCS. 
Grips from Largest to Smallest size. Get List from 

PAINE, DIEHL &€0., 12 BANE ST., PHILA, PA 











AMPLE 


CORRESPONDENCE SOLICIIED, 





Experimental and New Machinery for Special Purposes 
BVILT UNDER CONTRACT 


From Specifications and Inventors’ Designs. 
SHOP AND SHIPPING FACILITIES 
COHOES IRON FOUNDRY AND MACHINE Co., 


COHOES, N. Y. 

















1% Inches 






IMPROVED 
COVERED SCREW 


Micrometer 
Caliper, 


Nicene 


A. J. WILKINSON & CO. 


BOSTON, MASS.,, 
Makers of the most complete. aaa nt of 


Gages and Zine Measuring Tools 


TO BE FOUND IN THE WORLD. 


Send for Illustrated Catalogue with Tables. 





ADAMS PATENT, AUTOMATIC 
BOLT:NUT THREADING’s POINTING MACHINES. 


UFAC TUREL 


AE ADAMS ox PRICE MACHINERY CO. 


reo 41 INDIANA ST. CHICA 


LLU STRATEL E 4" APPL 


ICATION 





















AMERICAN M POEL SS 


If you will put a JENKINS BRO 
Steam, Oils, 
and your money will be refunded. 

iF YOU WANT THE BEST, 


JEN Xr 
71 John St., New York. 


A FAIR OFFER. 


13 So. Fourth St., Phila. 


|June 19, 1886 


S. VALVF, on the worst place you can find, where 


you cannot keep other valves tight, and if itis not perfectly tight or does not hold 
Acids, or other fluids ‘long ger than any other Valve, you may return it, 


CALL FOR “‘ JENKINS BROS.’’ VALVES. 
IN Ss BRO S., 


79 Kilby St., Boston. 





THE NATIONAL 
FEED WATEK 


A brass coil heater supplying 
feed water at 210° to 212° Fahr- 
enheit by use of exhaust steam. 
Our prices are low and rea- 
sonable, and we aim to supply 
the cheapest, bestand most effect- 
ive Heater in the market. Six- 
} teen sizes. 10H.P., $20; 100 H. 
Y P., $150; 500 H. P., $600. Iron, 
Brass and Copper Coils and 
Ne Sends made to order. 


sent on application. 
National Pipe Bending Co., 






Lynde’s Pat, 
7 Pop Safety Vares, | 


Adapted to all Boilers. 


J.B. Lonergan & Co., 


Sole Owners and Manuf’rs 
PHILA., PA. 


THE ELLIOTT 
Send for DRILL 
PRESS Much Improved. 








(Which always was good 
Has Recently Been 


Particulars. 





order. Will lift water 25 
feet. Always delivers 






4 = 





“a water hot to the boiler. 
oS 2 Will start when it_is hot. | 
—_ * Will feed water through | 
3 2 f, a heater. Manufactured 
Y «= and for sale by 
3 g JAMES JENKS & C9, 
£ Po} Detroit, Mica, 
wee WHITNEY’S NEW RATCHET, =~ 





Steel 


J a 
TTT 
| | 
ge than any two ratchets made, and at the 
Send for circulars, 
fY MACHINE CO., Warsaw, N.Y 


PATENT 
OLICITORS 


Px qsSTIOd 





Has greater ran 
rice of one, 
VARIE 





ELLSWORTH 
& YANTIS, 


816F S8t., Washington, D.C- 
Send for Circular. 


FORBES & CURTIS, 
BRIDGEPORT, CONN. 
Manufacturers of 


The Forbes Pat. Die Stocks, 


I ores ye Cutting and et 
nes, Cutting-o 
i Ratchet hae 
Special Machinery, etc., etc. 
oa WRITE FOR CATALOGUE. 


Mention Paper. 














American Twist Drill Company’s 


PATENT CHUCK JAWS. 


Threesizes. Price per set of 4 Jaws. $40, 
} #48, $56. Bolted to lathe face plates, 
| they make best and cheapest chuck in 





the world. Address orders, 
ae + ARKE & CO., Posten ond St. Lou 
het hs MAXWEI JL & MOORE, N. ‘y. City, 
TALLMAN & McFADDEN, Philade Iphia, Pa. 


or WM. BINGHAM x CO., Cleveland, Ohio, 


JA. FAY & COG: 
BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


braces nearly 400 Machines for 


PLANING & MATCHING 


Surfacing, Moulding, Tenoning, 
SOTeng, Boring, and Shaping, 
etc 





Variety and Universal 





Band, Scroll and Circular Saws. 

Resawing Machines, Spoke and 

== Wheel Machinery, Shafting. Pul- 

Bleys, etc. All “of the highest 
= standard of excellence. 

W. H. DOANE, Pres’t. D. L. LYON, Sec’y. 








New Haven, = | STERLING ELLIOTT, NEWTON, 

HE DUPLEX INJECTOR The Almond Coupling. 
THE BEST BOILER A new marter turn 
FEEDER KNOWN. motion to replace 
PyFEED Not liable to get out of | Savecl cane belts and 


T. R. ALMOND, Mfr., 


83 & 86 Washington Street, 
BROOKLYN, N. ¥. 


UNIVERSAL RADIAL”. 
i RADIAL DRILLING MACHINES 


“|| = ==" THREE DESIGNS. SIX SIZES 
, EMBODY ALL DESIRABLE FEATURES 


|= PRICES$450.22& UPWARD 
oP UNIVERSAL RADIAL DF DRILL C0 


INCINNAT 


NOISBL3}Ss, 














ESTABLISHED 1851. 


THE HORTON LATHE CHUCK. 





THE E HORTON & SON CO. 


VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE. R. IL. 


CURTIS 


Pressure Regulater 


For Steam, Water & Air. 
Y Manufactured by 
Curtis Regulator Co., 
<4 51 BEVERLY STREET, 
Boston, - Mass. 











General Agencies; 


109 Liberty St., New York. 

19 No. 7th St., Philadelphia. 
86 & 88 Market St., Chicago. 
49 Holliday St., Baltimore. 
24 Sixth St., Pittsburgh, Pa. 
707 Market St., St. Louis, Mo. 











+ FOSSIL +. MEAL + 





apple d. Can be used over and over again. 
0 


Send for Circular 


PIPE AND BOILER COVERING. 


Light as Hair Felt. Absolutely Fireproof. Easily 
Thickness 
5’ to 34’’; equal to other coverings at 2” to 2%” 


eware of Imitations. Sold is Bags of 110 lbs. each. 


Acknowledged by leading authorities to be the best 
non-conducting material in the market, 


FOSSIL MEAL CO., 48 Cedar St., New York. 
Mention this Paper 








Made of best band Steel. The teeth 
hardened by an entirely new pr: maeenn, the sok 


Patent Fiexible Back Hack Saw for Machinists’ Use. 
Py 





remaining soft and flexible. Warranted not 

to break. Send for comple and circular, En- 

Goreed by The Pratt & Whitney Co., Jobn 
aan mney. a a pa Motive Power, N. Y., ;NLE 

R. and others. 


wewRY e. THOMPSON & SONS, 
New Haven, Conn. | 51 Leonard St., N. Y. 





FRICTION 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS. 


JAS. HUNTER & SON, 
North Adams, Mass. 














ew ee = 


rk. 


re. 


sily 
ness 
1e4L) 

7a) 


best 





enn : 





Jone 19, 1886] 


MORSE TWiST DRILL AND MACHINE COMPANY. New dedfora.Mass 
Morse Patent Straight-Lip Increase Twist Drills. 


Manufacturers of 





SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


HorizontalFlangePunch 


FOR BOILER MAKERS’ AND IRON SHIP BUILDERS’ USE. 


Punches, Flanges of all 
shapes, and Bent Angle 
Iron from either side. 


FIVE SIZES, 








Depth of Jaws from 6” 
to 42". 
MADE BY 


HIGLES & JONES, 


Wilmington, Del. 
| Dam FORGINGS 35.523 


OR STEEL 
& PECK,NEW HAVEN CONN. 


PECKS PAT DBE een 








CRAIC’S” 
New “Class ¢” Lubricator 








Manufactured by 
The Craig Sight Feed Lubricating Co BEECHER & PECK, CONN. 
LAWRENCE, MASS, 
asians of A Cc H I N FE RY 





For Reducing and Pointing Wire. 
Especially ey to pointing wire rods and 
wire for drawing. 
For Machines or information, address the 
manufacturer. 


§.W. GOODYEAR, Waterbury, Ct. 


Sight Feed Lubricators fot 
ag rec fee wey Marine, 
Portable & Pumping Engines. 


Write FOR CIRCULAR. 


BOILER FEED PUMP 


MADE BY 


. M.R. MUCKLE, Jr. & CO. 











IZES TO SUIT 
STEAM PLANTS, 


UP TO 300 H. P. 


Send For CirculaR 











‘SANGINE + LATRES = RAND Lava 


ad Slide Rests and Planer Centers, 









THALLS PATENT. 


ll 





lf 





mere dal a Ps iii il a a 


sidasal i lutalutadanal Prliat 


L. s. STARRETT, 


Manufacturer of 


FINE TOOLS 


ATHOL, MASS. 
SEND FOR FULL LIST 


24 Neh aE 6s 
Tiduu! lu tht ul tuluhnlu! flu whl ili tl | y 


Rubber Goods Especial to Order, 





STEAM SPINDLE 











TAKE OUT TUBE 
FOR CLEANSING 


waTeR 


OVER 20,000 IN USE. 


HALL’S ENGINEERING Co., 
112 JOHN STREET, NEW YORE | 


No.5es3% CUTTING g 


ENGINE gw S 














































Will Cut 
Brass 
Wheels Fine and accurate work for Mechanical purposes Sewing 


Machine and Electric Light articles, Bicycle Fires, Bottle Stor 
pore, Seamless Tubing. Pure Moulded Boiler Gaskets and Stear 
pee Rings that never melt or blow out, Extra Quality Sheet 
ackin, 
mates for cost of new articles, including moulds, 


THE HARTFORD RUBBER WORKS, 


HARTFORD, CONN, 


to5Inches 4 


in = 
Diameter, ¥ 
Spur, 
Bevel or 
Crown 3 
AND Yo 
STEEL PINIONS 


To 1 Inch in Diam. 








cium — ———— 


JAMES W. SEE, 


| 
Se . ‘ 1 e 
; end i ge | Hamilton, Ohio, U.S. A. 
7 <> | 4 
soos i | Acts as Solicitor of Patents, Cav- 
a and = | eats, Trade-Marks, Design-Patents, 
rices. 


| Labels, and Copyrights, foreign and 
} domestic, reports on questions of 


patentability, infringement etc.,and 
gioan, ct CHACE & COMPANY | 


serves as expert in patent causes. 
289-293 W. ashington St., Newark, N.J 


BUILDERS OF WATC H AND CLOCK MACHINERY. 











Hydrostatic Machinery, | 
PRESSES, PUMPS, PUNCHES, 
ACCUMULATORS, 

Jacks, Valve 
FITTINGS, 
Vault Elevators, Etc., Etc 


WATSON & STILLMAY, 





New Haven Manf’g Co. 
NEW HAVEN, CONN. 


IRON-WORKING MACHINERY. 








vee 3 Valves, Pure Anti-thill Restor, etc. Esti | 
ne when desired | 








FITTINGS, 


* 204-210 E, 48d Street, N. Y. | 


AMERICAN MACHINIST 


D, SAUNDERS’ SON 


Steam and Gas Fitters’ Hand Tools, 


SEND FOR CIRCULAR. 











18 
Yonkers, N.Y, 


MANUFACTURERS OF 


Pipe Cutting, 





er 





Taine Mushines 


THE PATENT WHEEL PIPE CUTTER shown in the cut combines sim. 


licity with strength and lightness. LEasil 


instead of sliding motion. 


y adapted to various sizes of pipe. 
No loose -_ to become detached and mislaid. 
surfaces are of tool steel, hardened. 


Rolling 
All wearing 


ess friction of parts than any other pipe-cutter made. 





Ferracute Machine Co., 
BRIDGETON, N. J., U.S.A. 


and all other Sheet-Metal Tools. 
A new line of PUNCHING 
PRESSES just out. 





Send for Catalogue. 





THOS. 8. DALLETT & (0, 
{3th & Buttonwood Sts ,Pt*~ 


MANUFACTURERS OF 


kRPATEN T 


Portable Drilling Macht, 


VERTICAL DRILLS, 
Radial Drills, Multi 7 Drills,, 
HAND DRIL 


Send for Illustrated i, 
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P, BLAISDELL & C0. 


Manufacturers of 


achinists’ Tools, 
WORCESTER. MASS. 





“ECLIPSE” Pipe-Cutting Machines 
FOR HAND OR POWER. 
Don’t you have sufficient Pipe- 
Work about your Mill, Factory, 
or Shops to make a powerful, 





convenient and very compact 


Mention this paper and write 
PANCOAST & MAULE, 


for itself, providing it could be 
us for particulars. 


Pipe-Cutting Machine soon pay 
had at a moderate price? 


Philadelphia, Pa. 


Made in Three Sizes, Cutting Pipes % to 6 inch, 





THE CINCINNATI SCREW AND TAP CO., 


CINCINNATI, OHIO. 













by MANUFACTURERS OF 
£2 
> 4 
8 SCN, 
4 
&3 TAPS, DIES, 
S 
2 
nm 


UNIVERSA 


BE MILLING MACRINES, 
BEVEL GEARS, 


Cut Theoretloally Correct. 
For particulars and estimates apply to 


BREHMER BROS., 
Machinists, 
440M, 12th St., Philadelphia, Ps. 











Iron and Steel 


DROP FORGING 


Of Every Description, at Reasonable Prices. 
THE R.A.BELDEN CO.,DANBURY, CT. | 








THE 


> Date Seasstive Drill 


aintel etal wuks to rapid work with smal) 
m™ drills. Its extreme sensitiveness 
megrente clogeing and breakage of 

rills. Has a swinging table with 
attachment for center drilling. 
Instantly adjustable to different 
lengths of work. Over 200 already 
in use. Send for Circular. 


DWIGHT SLATE, 
Hartford, Conn. 


FAY & SCOTT, "a 


MANUFACTURERS OF 


WwOoOOoOD CATHES, 


Drill Lathes, Shaping Machines, 
Milling Machines, Planer Centers, &c, 


SEND FOR CATALOGUE. 








VALLEY MACHINE CO.EASTHAMPTON,MASS. 





¥wIONNId 13H)NG 





BROCK’S PATENT DROP-FORGED CHAIN 
= = ENTIRELY OF 










change 


can be instantly released. 


Does not crush pipe ; 


MADE 


t+ IPE WRENCH, 


BAR STEEL. 


Six Sizes, adapted for pipe 
rom ‘4 to l4inches diam : ’ it 


Each number will fit a range of sizes equal to six or more pairs of common 
tongs, while it will outwear an equal number of any kind. 


All parts are inter- 


able. Jaws hardened to saw temper, and can be sharpened with a file. 


quick grip; never slips; 


chain will not unhitch in use, but 


J. H. WILLIAMS & C0., Iron & Steel Drop Forgings, 11 Richards $',, near Hamilton Ferry, Brooklyn, N. Y, 








remaining 
shaper, 


RICHARDS’ PATENT 


perfect satisfaction. 


Combination Planer ana Shaper. 


Several sizes, any length of bed. 
stationary. 
Effective, durable and convenient. 


Only the head travels, the work 
Combines advantages of both planer and 
A number in use, giving 


Send for circular. Manufactured by 


E. A. WALKER, 


75 Laurel Street 


, Philade Lphia. 





Manufacturers of 


“Pipe Cutting and 
Threading Machines 


OPERATED BY HAND OR 
POWER. 


Valves, Pipe, 
Pipe Tools. 









Re 


| The Eaton, Cole & BurnhamCo. 


82 & 84 FULTON STREET, NEW YORK. ~- 


$7 


7 


y 


ALL STYLES OF 


Iron and Brass Goods 
for STEAM, WATER & GAS. 


2 ee ee | 
iy - 77 


Ratchet Die Stock 
with LEADER SCREW and SOLID DIES. 


atchet is inside body of stock, and cannot be clogged with 
aan and dirt. (xn be readily reversed to back-off thread or 
cut left-hand thread. 
small space, 


Will thread pipe in place, Works in 


Factory, Bridgeport, Conn. 





AMBHRICAN 








WILLIAM SELLERS & C0, 
IMPROVED MACHINE TOOLS ror workixe IRON AND STEEL 


STEAM HAWMERS, PUNCHES and SHEARS, 
BENDING ROLLS, 


E ow EERS 


ND 
MANUF AC TURERS 
OF 


LATHES, PLANE 
BORING — TURNING MILLS, 


DRILL AND TOOL GRINDERS, Ete., Ete. 


SHAPTING, PULLEYS, HANGERS, COUPLINGS, Ete, 


|! IMPROVED sete FOR FEEDING BOILERS. | | 


PAMPHLETS, PHOTOTYPES AND PRICES FURNISHED ON APPLICATION TO 


OFFICE AND WORKS, 


PHILADELPHIA, PENNA, 









OTS NEW WATER-TUBE STEAM BOLLE 


SAFE! ECONOMICAL! DURABLE 





For ILLUSTRATED CATALOGUE of NEW BOILER, Address 


BENDROTH & ROOT MARUFG. CO. 


——28 CLIFF STREET, NEW YORK.— 








YORK SUPPLY CO., Limited. 


RAILWAY, l 
saruwaY. HEADQUARTERS 59, 59 
ENGINEERS’ “ae 

MILL AND STEEL 

MINERS" 


Fries BARROMS co en 
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WILL nar PLY 


GREASE CUP. 


PERFECTLY AUTOMATIC, 


obstinate journal. 


ANYWHERE 


O WEEKS’ TRIAL. 


~~, WILL SAVE 50 PER CENT IN THE 
° COST UF LUBRICATION, 


Has never yet failed to cool the most | 


ON 


MAIN & HARRIS, 


12 COENTIES SLIP, N. Y. 


T WILL PAY You 
TO CORRESPOND WITH US. 


DRAWING 
NSTRUMENTS 


THE LOWE BOILER. 


ILLUSTRATED CATALOGUE. 


WM. T. COMSTOCK, 


Send for 72-Page 
- New York. 


6 Astor Place, 











Which eight me of use of the steam superheat- 
ing drum style, and sixteen of the LOWE BOILER, 
under all conditions, has proved to be the most 
satisfactory boiler known in all respects. Gives 
dry steam. The process for the combustion of the 
gases is in the construction and setting. Burns 
any fuel and gets as much results from it as any 
boiler or setting at no more cost, with greater 
durability 

Write Jor histories of boilers and feed water heaters 
(Sree on mentioning this paper), to 


BRIDGEPORT BOILER WORKS 


BRIDCEPORT CONR. 
WILLIAM LOWE, Proprictor, 
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a oorrinaLeicuTon D svRACUSE,N.Y 3 . 
AN RAW 
MACHINISTS’ SCALES 


Pateat End Greduat en, 
or accurac ali others. 
We gg me mo Guarantee d. Sen d for List. 


| COFFIN & LEICHTON, SYRACUSE, N. Y. 
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fi WORKS. a 





EVERY DESCRIPT 


0 te 
att OF BOILERS 1, ox 


A TMMEDIATE | ‘DELIVERY. 





HARRISON’S TRISOWS ADJUSTABLE FLUE- = CUTTER. 


An effective labor- -saving tool for ng tool for the boile r shop. 
The cutters proper 
are forged from 5¢-inch round ateel, can be renewed 
are easily adjusted and firmly held. 


REMINGTON & CO.,, 
WILMINGTON DEL. 


holes from 2 to 5 


at trifling cost ; 


> inches ine lusive. 












Manufactured by 









A FULL LINE OF SIZES. 


b Vertical Condensing is 


in large grain elevators. 


BOILERS. 


b 2 Manufactured by the ' 
y. Mishkall Tcanding JWLachine C6, 
= FISHKILL-ON-THE-HUDSON, N.Y. 


Send for Catalogue A, containing Ilus- 
trated Descriptions and References 





Specially adapted for and extensively used 








MACHIN Is’ 


{June 19, 1886 








Southwark Foundry & Machine Co. 


ENGINEERS AND MACHINISTS. 


WASHINGTON AVE. AND FIFTH ST., 


PHILADELPHIA, PA. 


PORTER-ALLEN and SOUTHWARK ENGINES, BOILERS AND TANES, 
BLOWING ENGINES, PUMPS, GAS APPARATUS, BESSEMER CONVERTERS, ETO., 


SUGAR MACHINERY, HYDRAULIC MACHINERY. ETC.. ETC. 


Pa 








Bar, 


TH LAVA ASAE G 


mg Sin 
Twin, Soller, 


Gate, Multiple, Belt an 
Steam-Driven 


Punches and Shears, 


Over 300 Sizes. 


ALSO, 
Power Oushisned Hammel. . 


Send fornew c cataloguo. = 


Hamilton, 


5 5 OHIO, 


le, Angle- 
orizontal, 
Soding, 


Gang 








= 
IS A NATURAL PRODUCE TAKEN FROM OUR OWN MINES. 


Unlike any of 
the artificial 
compounds or 
manufactured 
products here- 


FLUOR 
SPAR 


Send for Circular, Prices 


THE BEST 





guarantee its 
success, if di 
rections are 
followed, or 
ask no pay. 


FOUNDRY |: 





tofore on the 
market. We 





\ and Experience of Users. 


Only 8 or 16 
Ibs. to the ton 





FLUX 





of iron required to purify the iron, and will more than pay for itself in keeping the cupola clean. 


THE EVANSVILLE LEAD & SPAR MINING co., Successors to B. Burbank & Co., Evansville, Ind. 








FOUNDRY AND MACHINE DEPARTMENT, 


sy HARRISBURG CAR MPG. C0. 


HAR RISBURG, PA. 


Highest Award S"2r,2es 


Diplo oan 
AT FRANKLIN INSTITUTE NOVELTY EXHIBI- 
TION, PHILADELPHIA. 


We are operating the finest and most successful! 
Electric Light Stations in the world. A change of 
speed not exceeding one per cent guaranteed, run- 
ning I-ght and loaded Send for catalogue, 





Be HARLES Mi 


ROVENGRAVER on WOOD\ REEISTERRE 
S ANN’ ST. #* NEW YORK: | 


E.B. STOCKING, ATTY. 
Pp A TE N T S Opp.Pat.Of, Washington,D.C, 
Send sketch for free report as 
to enemy! and new 


book on Patents 





NATIONAL WATER-TUBE BOILER COMPANY: 




















ain Office, 
New Re cl N. J. 
Manufacturers of 


MOORE’S SYSTEM 


WATER-TUBE STEAM BOILERS, 


Unequalled for 


SAFETY, ECONOMY AND DURABILITY. 
Branch Offices: 
New York City, 64 Cortlandt St, 
Philadelphia, Pa., 49 N. 7th St. 
Boston, Mass., = 50 Oliver St. 
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STEARAS MFG. COMPANY, 


ERIE5n, PA. 
Engines from 15 to 400 Horse Power. 


Boilers of Steel and Iron supplied tothe trade or 
the user. Send for Catalogues. 


SAW MILLS and GENERAL MACHINERY, 


Works at ERIE, PA. 
THOS. P. SIMPSON, Washington, D.Q 
A ENTS No pay asked for patents until ob 
tained. Write for Inventor's Guide, 


Over 40 ,000 in Use. 


ADAPTED TO EVERY STYLE 
OF STATIONARY AND 
PORTABLE STEAM 
ENGINE. 


Warranted to give satisfac: 
tion or no sale. 


TOR CIRCULARS AND PRIOES, 
ADDRESS, 











ILL. 





QUINCY, 


Morse Evevator Works 





The Gardner Governor Go. 


IW.COLBURN & Co.{* { & 5 
FITCHBURG, MASS) a Yu Kae 
' Ss’. 
Peo ONS” ARC 93° INCANDESCENT 
me gf aii PRICE ES) ans Plating MACHINES. 








MORSE, WILLIAMS & CO., 


Successors to CLEM & MORSE, Builders of all Kinds of 
PASSENCER AND FREICHT 


Fler, 


Automatic Hatch Doors 
A SPECIALTY. 
Send for Illustrated Circular. \\ 


Office, 411 CHERRY ST. 


Works, Frankford Av.,Wildey 
and Shackamaxon Sts., 
PHILADELPHIA. 


N.Y. Office, 108 Liberty Street. 














OSGOOD DREDGE 00., - ALBANY, N. Y. 
RALPH R. OSGOOD, Pres, JAMES H. BLESSING, Vice-Pres, 
JOEN K. HOWE, Secretary and Treasurer. 
Manufacturers of 


REDGES, 
Excavators, 





> GOMsEDINATIO’N DRBDOR. —7 
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NEW TANGYE BUCKEYE AUTOMATIC CUT- OFF ENGINES. | 


In Use, Over 1,000. 25 to 1,000 H.P. 








perience with automatic cut-off re gulation, and most 

careful revision of all details. They are designed and 
constracted for heavy and ¢ ontinuous duty at medium 
or high rotative spee ds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
 anteed. Self-contained Automatic Cut-off Engines, 
12to 100 H.P.,for driving Dynamo Machines @ specialty 
Illustrated Circulars, with various data as to practical 
Steam Engine construction and performance, free by 
mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 


W. ROBINSON, cor. Clinton & Jackson Sts- 


SALES AGENTS: WV, 1 SIMPSON. 10 Astor House, | ) NY, ee CARY, St. Paul, Minn. 


, Minneapolis, Minn. 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA, 





Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. | 





“OTTO” GAS ENGINE WORKS, 
SCHLEICHER, SCHUMM & CO., 


33d and Walnut Sts. Branch Office, 139 Washington St. 
PHILADELPHIA. CHICAGO. 


OVER 18,000 ENGINES IN USE. 


GUARANTERD 2c, Soneame, 2 to 7 ANY ther Gas Eneine per 


THE ALBANY STEAM-TRAP (0S 


BUCKET AND GRAVITATING 


T-:-R:A: PP: Ss 


Automatically drain the water of 
condensation from HEATING COILS 
and return it to the boilers whether 
the coils are above or below the water 
levelin boiler, doing away with pumps 
and — mechanical devices for such 


xis V 
j e — manufacture Blessing’s 


- Patent Renewable-Seat Stop and Check ™ 
Valves.—Send for Circular. 


~~ Albany Steam-Trap Co, 4!>s27- 
TRE BECKETT & MoDOWELL UTE, C0, 
STEAM ENGINES, Hoists, Pumps 


AND GENERAL MINING MACHINERY. 
120 LIBERTY ST., NEW YORK. 
ILLUSTRATED CATALOCUE. 
































t@”- SEND FOR 





ma, GASOLINE AND GAS ENGINE. 
GIMPLET © sme: DURABLE! 
gm wale ee 
/ SLIDE VALVE! 


small “Aynamo, creates an electric spark 
sufficient to start the engine running. 


Sizes, 2 to 10 horsepower, 








BUILDER OF 


Henry Warden, 


GERMANTOWN JUNC., PHILADELPHIA. 
| Successor to WARDEN & MITCHELL. 


BOILERS, 
GAS HOLDERS, 
GAS 
GENERATORS, 


| TANKS, 
STILLS, 
BRIDGES, 
Etc., Ete, 





HYDRAULIC RIVETING PLANT AND FULL FACILITIES, 











HEWES & PHILLIPS 
IRON WORKS, 


NEWARK,N.J. 







MACHINERY, 


New and Second-Hand. 


12 in. | s., . = Bed Engine Lathe, New 





5 = Lathe & Morse. 
Ig «@ é A és “ Ames. 
Ig 8.) of. “ * “ Bridgep’t. n’ly new 
15 + Ot. * a « P.&W. 
Ir Ss 6. ™ s “ ream. not screw 
cuttin 
17 * 6,7 “ » < moeee ie Phillips. 
6 *: gm * ” “Fitchburg, g. o. 
i ¢ 6h. * “ New Haven, g. 0. 
25 ae 10 ft. i . “ 
am = 1 © - * Ames, nearly new. 
ma * ee. “ * Ames, we 
2 «16 ft. “ * Perkins. a 
2 * 263,  * as ** Chain feed Screw | Manufacturers of 
Cutting, Cheap | IMPROVED 
20 in. Drill Prentice Bros. | 
Also other smaller drills. ‘CORLISS ENGINE 
25, and 100 lb. Bradley Hammer. j 
Nos. 2 and 4 Stiles Pune h Presses ALSO 
No. 6 Wilder “$y : - 
No. 4 Long & Allstatter Punch Press. High-Speed Engine 
6 in. Shaper, Gould. aetna 


20 in. shaper, G. & E., nev 
12 in, a New Have . “sood order 
24 in. “ B’port. new. 


Condensing and Non-Con- 
densing. High economic 


20 in. x4 ft. Planer, New Haven. duty and fine regulation [ 
20 in. x6 ft. Planer. Whitcomb. guaranteed 

20 in. x 6 ft, Planer, Pratt & Whitney. Tabular Boilers and Steam 
26 in. x6 ft. Putnam. 


Fittings, Planers, Lathes, 
Gear Cutters, Shapers, 
Slotters, also Hydraulic Oil 
Presses and Veneer Cutting 
Machinery, Shafting and Gearing. 


| HEAVY PLANERS A SPECIALTY. 


KENDALL & ROBERTS, . 
New York City. | _— Agents, CAMBRIDGEPORT, MASS. 


26 in. x6 ft. * Powell, new. 
50-inch Vertical Boring Mili Phila. 
aiso a line of Milling Machines, Screw Machines, 
Bolt Cutters, &c. WRITE AND STATE WHAT 
YOU WANT TO PURCHASE. 


E. P. BULLARD, 
14 Dey Street, 


cp dacunembots Sasi 


These Engines are the combined result of long ex- 


Send for Illus, Circular, 
YONEERS MFG. CO. ss esoti. 
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MANUFACTURERS OF 
\MPROVED 


STEAM. ENGINES 


FU VAR\E™ 
Sizes varying from 
30 to 2000 Horse Power. « 
Horizontal or Vertical, Mrect 
Acting or Beam, coment 
Non-Condensing or Compound. __ 
Send for Circular. = 
BRANCH OFFICE : 
Cor. 5th and Chestnut Sts., 
PHILADELPHIA, Pa. - == 





E. L. MaxwE 1, Pres’t. C. A. Moore, Vice-Pres’t. H. S. Mannrna, Treas. M. Luscoms, Sec’y. 


TErTE ASHCROFT MEG. COMPANY, 
— SOLE MANUFACTURERS 


THE TABOR STEAM-ENGINE INDICATOR, 


Approved and Adopted by the U.S. Government. Also, 


Steam and Vacuum Gauges, 


With Patent Seamless Drawn Tube. 


Sole Owners and Manufacturers of Ashcroft’s Low-Water De- 
tector, Ashcroft’s Magnetic Water Gauge, Ashcroft’s Oil Testing 
Mat hine, Ashcroft’s Self-Cleaning Gauge Cocks, Ashcroft’s Pipe 
Stock and Dies, Brown’s Patent Adjustable Pipe Tongs. 

Also, Steam Traps, Packer Ratchet Drills, Stanwood Cutters 
ig Clocks, Engine Kevolution Counters, Test Gauges, oil 
Cups, Test Pumps, Locomotive Spring Balances, Steam Whistles, 
Sal nometers, and all Instruments for Measuring Steam, Air, Gas 


or watery OFFICE AND SALESROOM, 
(11 LIBERTY ST.,NEW YORK. 


Address all Letters to P. 0. Box 3754, N. ¥. 
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LOCOMOTIVES OF EVERY STYLE 4xoSIZE 


ADE Ave) = 
UGES* NO TEMp 
STANDARD Coe ee ee THAT cers, 


hats ARE INTERCHANG ceAe 
E ORDERED py NUMB 


STANDARD «*> NARROW 
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J: P. DICKSON, 
VICE PRE 











W.H "PERKINS, 
TREAS. 








, BEST *c:" TOOLS 





oN EARTH For 
PUNCHING . 722. 





Worcester, Mass., 






= SUM 








PORTABLE AND SRIGTBNAE? 


ENGINES and BOILERS 


Send for Catalogue and Prices. 


BRANDON’S PISTON RING 
PACKING. 


of its use a piston is self- 
packed against presenre, this 
™ pressure being balanced so as 
to permit neither the forcing 
ofthe rings outwardly, causing 
wear of rings and cyl nder, nor 
inwardly, allowing the fluid to 
pass by them 

For ase or Illustrated Cir- 
cular, Address, 


JAMES BRANDON, 233 Tenth Ave. N.Y. 

















W. C. YOUNG & C sy Manufacturers of 
| “ee Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, Etc. 
WE ARE MAKING 
A SPECIALTY OF 
24-INCH LATHE, 
WITH BED ANY 
LENGTH DESIRED. THIS LATHE IS DESIGNED 
FOR SEVERE SER- 
VICE; IT IS THE 
HEAVIEST OF ITS 
SIZE EVER PRO- 
| DUCED, AND THE WORKMANSHIP AS GOOD 
AS SKILL CAN 
SEND FOR ¢ CIRCULAR. 

t t ReOWORTE t HI “ Glenwood Station,’’ 
«5 Yonkers, N. Y. 
TRE BABCOCK & WILCOR C0. | cream eouces 
STEAM BOILERS 
| COCnetnny et Y.107 Hope St..,Glasgow,Scotland. 


SEND FOR | SPEC AL LIST. 








| Draach Offices: N d S d- h d M hin 
| poem ew and Second-hand Machinery, 
| 50 Uitver Street. 
PHILADELPHIA, | 
| BICeGS. 5th Street. COLD-ROLLED “SHAFTING, HANCERS, 
| eT Cone) Gireet, PULLEYS, ETC., ETC. 
Boerne ct Bere t. ae a 
aron CN e ree 
SAN FRANCISCO, | GEORGE PLACE MACHINERY CO. 
661 aor. Street. 
Ava} 121 Chambers St., New York, 
n Ignacio. 





Send to Nearest Office for Circular. 


















AMERICAN 


BROWN & SHARPE MFG. C0., 


MANUFACTURERS OF 


MACHINERY AND TOOLS 


Pigbedcl A Anhe R. I. 





SIZES OF SURFACE PLATES. 


4% in, x $ is. 9ine x 9 in. 12 in, x 12 in, 16 in. x 16 in. 
6 in. x G61 9 in. x 14 in. 12 in. x 18 in, 18 in. x 18 in. 
6 in. x 12 a 10 in. x 15 in. 14 in. x 14 in, 18 in. x 36 in. 
644 in. x 18 in. 10 in. x 30 in, 14 in. x 18 in. 24 in, x 24 in. 


836 in, x 66 in. 


Illustrated Catalogue Mailed on Applicatior 





Duplex Steam Pumps 


= -__——.. 


COPYRIGHT 1883 BY 


Se Vk VUNS UHR 
THE GORDON & MAXWELL C0. 


HAMILTON, OHIO. 


BRANCH HOUSES 
NEW YORK, 96 tSpersy Street, 
PHILADE LPHIA, 713 Chestnut Street, 
CHICAGO, 





96 Lake Street. 








OR n ert wavonee tas OR LOCOMOTIVE CRANES. 


HOIST, ROTATE AND TRAVEL UNDER 
THEIR OWN STEAM. 


The most generally useful Crane for shops, 
contractors, steel mills, etc. All capacities, 
2 and 5-ton sizes usually in stock. Send 
for particulars and illustrated catalogue of 
all types of cranes. 


The Yale & Towne Mfg. Co., 


STAMFORD, CONN. 
~ New York, Chicago, Philadelphia, Boston. 


LODGE. DAVIS” COMP'Y 


TV ANUFACTURERS & DEALERS IN M AC id i N E TOO LS 

PLANERS, ENGINE LATHES, 
SHAPERS, FOX MONITORS, 

UPRIGHT DRILLS, SPEED LATHES, 


VALVE MILLERS, MILLING MACHINES. 
(t#” ALL FOR IMMEDIATE DELIVERY. WRITE FOR PRICES BEFORE BUYING. 


H. GOULD & EBERHARDT, S. . Sana 
FIRST - CLASS PLANERS. Machinists 3 Iron Workers’ Tools.| __ 


RETURNS OVER 100 FEET PER MINUTE, 
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Tue Brown Corron Gin Co., © g . Z 

New Longon, Conn,, om “5 

Sept. 23, 1982, a BS 

Gentlemen: —In regard to the DB 5 > 

26 in,x26in.x8ft.planerbought | g = 
of yr ,some time ago, it gives us =<) 

pleavare to say that it is the best Pr ° tes 

planer we ever saw, 16 man Epo 

we have onitsiysit “Takesthe Jf Dae 


cake,” being the besthehasrun ff 
during the thirty years _he has | 
Deen running planers. 
well pleased with our purchase 
and no other planer rene fill 
our orders, and we will have no 
other, 


| Lathes, Planers, Milling ‘Sete and Drills. 

Special Tools for all kinds of manufacturing to 
|order. Gear and Rack Cutting, Milling and Index 
| Drilling to order. 


Nos.!39 to 143 CENTRE ST.,NEW YORK. 


® are 


ED, T. BROWN, Treas. 


| 
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HE PRATT & WHITNEY CO. 


== ELartford, Conn. == 
MANUFACTURE 

Renshaw’s Ratchet Drills, Nos. 1 and 3; Upright Self-Feeding 
Hand Drilling Machines for Blacks:niths; Upright Drilling Ma- 
chines, single and multi-spindle, both those in which the spindles are without 
feed movement and tables are operated by hand or foot lever, and those in 
which the tables have provision for adjustment, and spindles are fed by hand 
lever, or by hand wheel, or automatically; ap 





also, Horizontal Drilling Ma- 
chines, single and multi-spindle. 


Price List and Description furnished on 
Application. 


THE BILLINGS & SPENCER Co. HARTFORD CONN. 
MANUFACTURERS OF 
STANDARD MACHINE WRENCHES 


DROP FORGED OF 
BAR STEEL 
INI6 SIZES. 
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1} CLEVELAND, 
OHIO, 


WARNER & SWASEY, 


——— LATHES, 
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Manufacturer of ENGINE LATHE 
s_and Prices furnis 
Lowell, Mass., U.S. A. 
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from 16 to 48 in. swing. 
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GEAR WHEELS AND GEAR peurrina. 


Send tor Catalogue D 


G. B. GRANT, 


666 A. St., Boston, Mass. 


KEY-SEATING 
MACHINES 


AND 


20-in. Drills a Specialty, 
Our Eey-; -Geating } Machine 


will save encngh 
days’ use to pay first ft 
no shop can afford to do 
without one. We have 
now soaty for_ prompt 
shipment, both Key-Seat- 
ing Machines and 20-incb 
Drills. Send for Photo. 
and Catalogue, 
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J. M. ALLEN, Presipent. 


W. B. FRANKLIN, Vicse-PResmDEnt. 
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For New Reduced PRICE LIST, Write to 


G. A. Gray, dr. & Co., 


42 E. 8th ST., CINCINNATI, O 


LATHES, 3 20 in. 
PLANERS, 


24/’x 24'° 
30’’x 30’ 
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The Stiles Machinist Tool Crinder. 


FOR GRINDING LATHE, PLANER AND OTHER TOOLS, 


THE STILES & PARKER PRESS C0. 
MIDDLETOWN, CONN. 
Branch Works and Office: 
203, 205, 207 Centre Street, corner of Howard, New York. 
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